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Benham,  Indiana;  V.  M.  Brennan,  Michigan;  L.  W.  Fairchild,  Indiana;  R.  G. 
FitzGerald,  Ohio;  Manuel  Hekrick,  Oklahoma;  Even  J.  Jones,  Pennsylvania;  S.  A. 
Kendall,  Pennsylvania;  J.  C.  Linthicum,  Maryland;  VV.  1  urn er  Logan,  South  Caro- 
lina; M.  C.  McLouGiiLiK,  Nebraska;  M-crril  Moores,  Indiana;  A.  N.  Peterson,  New 
York;  Albert  D.  Rosspali,  New  York;  Peter  G.  Ten  Eyck,  New  York;  Lester  D. 
Volk,  New  York;  F.  N.  Zuilmann,  Maryland;  VV.  W.  Chalmers,  Ohio;  J.  B.  Mc- 
Clintic,  Oklahoma;  John  M.  Rose,  Pennsylvania;  Milton  \V.  Shreve,  Pennsylva- 
nia; Frank  H.  Funk,  Illinois;  Chari.es  G.  Bond,  New  York;  S.  Wallace  Dempsey, 
New  York;  H.  M.  Jacoway,  Arkansas;  Ross  A.  Collins,  Mississippi;  James  J.  Con- 
nolly, Pennsylvania;  Nathan  I.  Strong,  Pennsylvania;  Amos  A.  Radcliff,  New 
Jersey;  Henry  Z.  Osborne,  California;  M.  A.  Micuaelson,  Illinois;  Carroll  L. 
Beedie,  Missouri;  Joseph  H.  McGann,  Clerk  on  Committee  Rivers  and  Harbors; 
William  E.  Kenney,  Clerk  of  House;  J.  A.  B.  McElveney,  Secretary  to  Congress- 
man Ten  Eyck;  John  Carew,  Ways  and  Means  Committee;  Thomas  Sisson,  Mis- 
sissippi, Appropriations  Committee. 

ADVISORY  COUNCIL  NAMED  BY  PORT  AUTHORITY 

The  Port  Authority  of  New  York  during  the  Summer  made  public  a 
tentative  list  of  the  members  comprising  tne  Advisory  Council,  consist- 
ing of  representatives  of  commercial  organizations  Irom  all  over  the 
Port  District.     The  following  are  the  names: 

The  Chamber  of  Commerce  of  the  State  of  Xew  York  is  represented 
on  the  Council  by  President  Kingsley,  Marcus  H.  Tra^y,  and  David 
T.  Warden. 

Litchfield  F.  Moynahn,  Bay  Ridge  Chamber  of  Commerce;  A.  W. 
Coffin,  Hoboken  Chamber  of  Commerce;  Frank  F.  Boulton,  president 
Maritime  Association,  Port  of  New  \  ork ;  A.  D.  Way,  Motor  Truck 
Club  of  New  Jersey ;  H.  C.  Long,  Downtown  League ;  William  E.  Tay- 
lor, Jersey  City  Chamber  of  Commerce;  James  Madden,  North  Jersey 
Automobile  Club;  Myron  W.  Robinson,  Hackensack  Women's  Club; 
Alexander  Haring,  Bronx  Board  of  Trade;  B.  Levyn,  J.  D.  Homes. 
New  England  Society  of  Orange ;  J.  D.  Holmes,  Merchants'  Association : 
Frank  Munson,  American  Steamship  Owners'  Association;  Edward  P 
Kanyen,  Tarrytown  Merchants'  Association ;  Edward  W.  Powest,  Forty- 
second  Street  Property  Owners*  &  Merchants'  Association,  Inc. 

Louis  Stern,  Forty-second  Street  Association ;  Ernest  Storey,  New 
York  Boat  Owners'  Association;  William  H.  Douglas,  West  End  Asso- 
ciation; Mayo  Fesler,  Brooklyn  Chamber  of  Commerce;  H.  Hatcher, 
Hoboken  Chamber  of  Commerce ;  F.  B.  DeBerard,  Merchants'  Associa- 
tion ;  John  McAuliffe,  Jr.,  New  York  Produce  Excangc ;  N.  B.  Kill- 
mer,  New  York  Harbor  Protective  and  Development  Association;  Will- 
iam J.  Pedrick,  Jr.,  Fifth  Avenue  Association,  Inc.;  W.  Eugene  Furton. 
Associated  Automobile  Clubs  of  New  Jersey ;  Robert  H.  H.  Koehler. 
Fifth  Avenue  Association,  Inc. ;  J.  H.  Holet,  Todd,  Robertson,  Todd 
Engraving  Corporation ;  J.  Ernest  Crane,  Newark  Public  School  Prin- 
cipals' Association. 

Henry  Moscowitz,  Newark  Traffic  Club;  Alexander  Stolz,  Yonkers 
Water  Front  Commission;  H.  John  Ward,  New  York  Harbor  Develop- 
ment and  Protective  Association;  Wesley  H.  Ryan,  secretary  King's 
Highway  Board  of  Trade;  Borden  H.  Harris,  Bronx  Board  of  Trade: 
Oeorge  P.  Hernstreet,  Westchester  County  Chamber  of  Commerce;  L. 
Victor  Werl,  United  Real  Estate  Owners;  F.  R.  Howe,  Chamber  of 
Commerce,  Borough  of  Queens;  Mrs.  F.  C.  Hodgdon,  Woman's  Munici- 
pal League;  Augustus  Smith,  Chamber  of  Commerce,  Bayonne;  W. 


tion. 

R.  W.  Creuziiavr.  Bav  Ridpe  Chamber  of  Commerce;  Mrs.  W.  E. 
Kruesi,  Women's  City  Club:  Cornelius  C.  Kolff,  Hugo  W.  Behrend, 
Staten  Island  Chamber  of  Commerce;  Rutherford  H.  Walker.  North 
Hudson  Realty  Board;  Walter  I.  Willis,  secretary  Queens  Borough 
Chamber  of  Commerce;  Charles  T.  Austin.  New  York  Produce  Ex- 
change; Edward  S.  Walsh,  New  York  Board  of  Trade. 
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to  use  freight  in  small  quantities  are  packet  boats  which   will  make  scheduled  trips, 
stopping  regularly  at  points  along  the   way. 

Congressman  Dempsey  and  others  frequently  brought  out  the  point  that  barges 
returning  from  New  York  must  carry  a  full  load  of  freight.  The  Brooklyn  Terminal 
wilt  help  to  do  this  because  small  quantities  oi  goods  can  be  brought  together  to  fill 
the  barge  to  its  capacity.  It  was  shown  that  a  boat  load  of  bricks  can  be  brought  to 
New  \  ork  City  by  the  canal  and  sold  $2  a  thousand  less  than  when  brought  by 
railroad.  In  the  matter  of  lumber,  steel  rails,  pi?  iron  and  other  products  of  bulk, 
the  saving   in  cost   of  transportation   was   very   materially   lessened   over   rail   rates. 

Among  those  present  on  the  canal  trip  were  the  following: 


Bridge    and 
Wayne,   Ind. 
bany;    C.    E. 


A.  M.  O'Neill,  Assistant  Deputy  Superintendent  of  Publi*  Work*,  Albany;  Johm 
O'Connor,  Department  of  Public  Works,  Albany;  Edmund  I*latt,  Vice-President  of 
the  Federal  Reserve  Board,  Poughkeepsie;  S.  A.  Payer,  Traffic  Manager,  Chicago 
Iron  Works;  Frank  J.  Rajie,  Indiana  Chamber  of  Commerce,  Fort 
;  R.  P.  Sturtevant,  F.  R.  Lindsay,  Department  of  Public  Works,  Al- 
Sherman,  Ohio  Chamber  of  Commerce,  Columbus,  O.;  C.  T.  Strip, 
Traffic  Manager,  National  Malleable  Casting  Company,  Cleveland,  O.;  Ira  J.  Strong. 
Saugerties  Chamber  of  Commerce;  Cornelius  C.  Kolff,  Staten  Island  Chamber  of 
Commerce;  Archibald  Sexius,  New  York  Tribune;  Paul  Sexton,  Syracuse  Chamber 
of  Commerce;  M.  M.  Tweling.  Traffic  Manager,  Willard  Storage  Battery  Company, 
Cleveland,  O.;  George  A.  White,  Albany  Chamber  of  Commerce;  A.  M.  Voorhis, 
Nyack  Chamber  of  Commerce;  W.  T  Wightman,  Traffic  Manager,  Brown  Hoisting 
Machinery  Company,  Cleveland,  ().;  Edward  S.  Walsh,  General  Manager,  New  York 
Canal  and  Great  Lakes  Corporation,  New  York;  W  J.  Walker,  Peek  skill  Chamber 
of  Commerce;  Lachlan  MacLkay,  Pyro-Non  Paint  Company,  Brooklyn;  George  W. 
Smith,  Lackawanna  Steel  Corporation,  Buffalo;  Margin  J.  Lower,  Traffic  Manager, 
International  Harvester  Company,  Auburn;  William  O.  Dapping,  Auburn  Chamber 
of  Commerce;  Eahl  E.  Bock&tfpt,  Traffic  Manager,  Columbia  Rope  Company,  Au- 
burn; Waldo  C.  Morse,  Citizens'  Club,  Seneca  rails;  A.  D.  Fairbairn,  journalist, 
Washington;  A.  R.  McKim,  Albany  Chamber  of  Commerce;  R.  S.  Barrett,  Cat  ski  11 
Chamber  of  Commerce;  J.  B.  Wallace,  Record,  Troy;  L.  I.  Walsh,  journalist, 
Ridgewood,  N.  J.;  N.  L.  Webster,  New  York,  \V.  W.  Seymour,  Syracuse;  N.  W. 
Micholson,  Commissioner  of  Public  Safety,  Syracuse;  Robert  J.  Arnold,  The 
Knickerbocker  Press,  Albany;  G.  Snfdekep,  reporter,  Amsterdam;  Bernard  McCabe, 
stenographer.  New  York;  S.  Kat7,  reporter.  New  York;  A.  V.  S.  Olcott,  Captain 
R.  Magee,  J.  R.  McDonough,  C.  J.  Taylor,  Hudson  River  Day  Line;  William 
Belknap,  Oscawana;  Miss  H.  Sea  of  n  field,  New  York;  M.  S. 
S.  A.  Thompson,  Washington;  S.  M.  Van  Dusen,  Hudson; 
Engineer,  Hudson  River  Day  Line;  James  R.  Bidbins,  H.  J. 
Evening   Post,    New    York. 


Thompson,  Hudson; 
Oscar  Bedere,  Chief 
Adam  son,   New    York 


The  following  are  included  in  the  official  list  of  delegates : 

Frank  H.  Bear,  Traffic  Commissioner.  Cleveland  Chamber  of  Commerce;  Hepbert 
H.  Gunnison,  Brooklyn  Daily  Eagle;  Robert  Boettger.  Yonkers  Chamber  of  Com- 
merce; S.  Bullock,  Inland  Marine  Corps;  S.  A.  Breese,  Export  Traffic  Manager, 
International  Harvester  Company,  New  York;  Charles  L.  Cadle,  State  Superin- 
tendent of  Public  Works,  Albany;  Henry  Castor,  Department  of  Public  Works,  Al- 
bany; Thomas  J.  CoMF.KroRn,  Kingston  Leader;  A.  B.  Chase,  Hudson  Chamber  of 
Commerce;  H.  P.  Chilps,  General  Electric  Company.  Orange,  N.  J.;  Lewis  S.  Coe, 
Stamford  Chamber  of  Commerce;  W.  D.  Dodge,  Department  of  Public  Works.  Al- 
bany; \V.  J.  Dibble,  Traffic  Manager,  Hudson  Motor  Car  Company,  Detroit,  Mich.; 
John  D.  Dunlop,  Nyack  Chamber  of  Commerce;  W.  W.  Donnflly,  L.  S.  Dochehty, 
Hudson  Chamber  oi  Commerce;  Fred  B.  DeBerard,  Merchants'  Association  of  New 
York;  W.  J.  Dobbin,  journalist.  New  York:  M.  W.  Eisman,  Traffic  Manager,  Manu- 
facturers' Association,  Eric,  Pa.;  E.  W.  Murphy,  Auxiliary  of  American  Specialty 
Manufacturers,  New  York;  D.  M.  Finger,  Saugerties  Chamber  of  Commerce;  Sen- 
ator L.  W.  H.  Gibbs.  Chairman  of  the  New  York  State  Commission  to  Oppose  the 
St.  Lawrence  River  Canal;  Marshall  S.  Graham,  Traffic  Manager  of  the  Reo  Motor 
Car  Company,  Lansing,  Mich.;  Charles  T.  Gwynne,  Secretary  of  the  State  of  New 
York  Chamber  of  Commerce,  Nrw  York;  G.  P.  Graham,  Albany  Chamber  of  Com- 
merce; A.  E.  Harkf-ll,  New  York;  Klias  L.  Howlani<,  Journal  of  Commerce,  New 
York;  Murray  L.  Hulbert,  Dock  Commissioner,  New  York;  E.  E.  Hodges.  Traffic 
Manager  of  the  Hupmobilc  Motor  Car  Company,  Detroit.  Mich.;  W.  B.  Holland, 
New  York  World;  Allan  B.  Jordan,  Vice-President  of  the  Great  Lakes  and  OhiG 
River  Waterways  Association,  Columbus,  O.;  James  C.  Lincoln.  Merchants'  Associa- 
tion, Albany;  E.  F.  Metcalf,  President  of  the  Auburn  Chamber  of  Commerce;  J.  L. 
Martin,  Dr.  Henry  Moskowitz.  Submarine  Boat  Corporation,  Newark.  N.  J.; 
George  E.  McCoy,  President  of  the  Hudson  Valley  Federated  Chambers  of  Com- 
merce, Pcekskill;  J.  J.  MacClurkav,  Submarine  Boat  Corporation,  Newark,  N.  J.; 
A.  G.  Moore,  Department  of  Public  Works.  Albany;  Dr.  Edgar  S.  Barney,  Secre- 
tary and  General   Passenger  Agent.   Hudson    River   Day   Line. 

Representatives:   Frederick  C.  Hicks,  New  York;   E.   S.  Brooks,  Illinois;  John   S. 
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E.  A.  Gallman,  Chamber  of  Commerce;  James  S.  Graham,  Brooklyn 
Chamber  of  Commerce;  Joseph  W.  Savage,  Harlem  Board  of  Trade; 
C.  H.  C.  Jagels,  State  Bankers'  Association,  New  Jersey;  W.  C.  Hep- 
penheimer,  New  Jersey  State  Chamber  of  Commerce;  Lawrence  Grif- 
fith, city  engineer;  Charles  S.  Keene,  American  Tobacco  Company; 
R.  A.  C  Smith,  New  York  Board  of  Trade;  J.  E.  Kean,  Central  Mer- 
chants' Association;  Oscar  Cooper,  Central  Managers'  Association;  Dr. 
Thomas  Darlington,  Downtown  League;  Mrs.  Hadden  Ivine,  president 
Woman's  Club;  J.  Ernest  Crane,  Public  School  Principals'  Association. 

Steward  Browne,  United  Real  Estate  Owners'  Association;  Maurice 
J.  Moore,  Brooklyn  Real  Estate  Board;  E.  G.  Warfield,  Traffic  Club  of 
New  York;  Albert  B.  Hager,  Flatbush  Chamber  of  Commerce;  A.  P. 
Foran,  Naval  Officer,  Custom  House;  Oscar  D.  Thees,  Harlem  Board 
of  Commerce;  E.  J.  Tarof,  Queens  Borough  Chamber  of  Commerce; 
Francts  P.  O'Connor,  King's  Highway  Board  of.  Trade;  C.  S.  Atkin- 
son, Board  of  Trade;  L.  A.  Jenny.  Todd,  Robertson,  Todd  Engineering 
Corporation;  James  N.  Stout,  Staten  Island  Sound  Deep  Waterways 
Association;  Thomas  J.  Huthory,  Paterson  Chamber  of  Commerce; 
N.  E.  Halm,  Port  of  New  York  Warehousemen;  Ell  wood  Burdsall, 
Chamber  of  Commerce,  Westchester  County;  D.  C.  Chase,  Chamber  of 
Commerce ;  Walter  S.  Moms,  Associated  Industries ;  W.  S.  Weesh, 
Staten  Island  Chamber  of  Commerce ;  Frank  R.  Pierson,  Merchants' 
Association,  Tarrytown ;  S.  Ewin  Manness,  Public  School  Principals' 
Association;  E.  J.  Grassman,  Elizabeth  Chamber  of  Commerce; 
Charles  A.  W.  McCormick,  Raritan  Terminal  and  Waterways  Asso- 
ciation ;  P.  E.  Proser,  Real  Estate  Board,  Hudson  County,  N.  J. 

INSPECTION  OF  NEW  YORK  PORT 

On  August  23,  members  of  Congress  and  the  legislators  of 
New  York  and  New  Jersey,  together  with  a  number  of  State 
officials,  army  engineers,  and  other  guests,  made  a  tour  of  inspec- 
tion through  the  new  Port  of  New  York  District  under  the  escort 
of  the  Port  Authority  and  the  chief  engineer  of  that  body.  The 
trip  started  from  the  foot  of  West  Forty-second  Street,  Manhat- 
tan, where  a  party  of  two  hundred  boarded  the  steamer  "Visitor." 
Assistant  Secretary  Tamblyn  represented  the  New  York  Cham- 
ber. In  the  reports  of  the  trip  published  in  the  newspapers  fol- 
lowing the  trip  was  the  following  data  on  the  Port: 

The  new  Port  of  New  York  District  takes  in  106  municipalities,  large  and  small, 
in  the  States  of  New  York  and  New  Jersey. 

Besides  Greater  New  York  and  part  of  Westchester,  Rockland  and  Nassau  Coun- 
ties of  New  York,  it  takes  in  the  following  counties  of  New  Jersey:  Union,  Hud* 
son,  Passaic,  Essex,  Middlesex,  Salem,  Bergen,  Somerset  and  Monmouth. 

The  Port  District  includes  in  New  York  State,  the  City  of  New  York  (boroughs 
of  Manhattan  and  the  Bronx),  Yonkers,  Hastings,  Dobbs  Ferrv,  Irvington,  Tarry- 
town,  Ardsley,  Bronxville,  Mount  Vernon,  Tuckahoc,  Scarsdale,  New  Rochelle, 
Larchmont,  r  el  ham,  Pelham  Manor,  Piermont,  Palisades,  Mamaroneck,  Harrison, 
Rye,  and  Portchcster.  On  Long  Island  the  boundary  line  of  the  Port  District 
passes  through  M  an  h  asset,  Port  Washington  and  New  Hyde  Park. 

There  are  8,000,000  inhabitants  in  the  Port   District. 

The  New  York  District  outranks  any  other  metropolitan  district  in  the  Western 
Hemisphere  by  nearly  200  per  cent.  Within  the  district  are  located  more  manufac- 
turing industries  than  in  the  four  cities  of  Philadelphia,  Chicago,  Cleveland  and  St. 
Louis  combined. 

The  straight  waterfront  within  the  Port  of  New  York,  measured  along  the  shore 
line,  aggregates  771  miles,  of  which  578  are  in  New  York  and  103  in  New  Jersey. 
Measuring  around  the  piers  and  shore  line  gives  001  miles,  of  which  751  are  in  New 
York  and  240  are  in  New  Jersey. 

In  New  York  City  there  are  700  piers,  twenty-four  of  which  are  owned  by  the 
United  States  Government,  seven  by  the  State  of  New  York,  267J4  by  the  City  of 
New   York  and   410  J4   privately.     The  entire   area   of  the   Port   of   New   York   com- 
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prises   176   square  miles.     Within   this  vast   area  any  half-dozen   of   the  leading  other 
ports  of  the  world  could  be  placed  and  a  lar^e  area  still  left   uncovered. 

The  shipping  engaged  in  foreign  trade  entering  the  Port  of  New  York  during  the 
year  ending  June  30,  1920,  totaled  17,104,000  tons,  and  clearances  of  vessels  in  for- 
eign trade  totaled  16,045,000  tons.  The  value  of  the  foreign  commerce  of  the  Port 
of  New  York  during  the  year  ending  June  SO,  1920,  was  $6,300,358,037,  of  which 
$2,904,844,143  constituted  imports,  exports  being  valued  at  $3,404,513,894,  and  the 
foreign  commerce  of  the  Port  of  New  York  constituted  47  per  cent,  of  the  foreign 
commerce  of  the  whole  United  States.  So  great  are  the  fluctuations,  that  the  value 
of  our  foreign  commerce  was  nearly  $2,000,000,000  greater  in  1020  than  in  1919, 
while  in  the  year  ending  June  30,  1921.  the  drop  from  1920  was  nearly  $2,000,000,000 
— the  actual  figures  being:  Value  of  imports,  $1,027,692,608,  and  of  exports,  $2,513,- 
728,875. 

PORT   OF   NEW   YORK   LAW   SIGNED   BY   PRESIDENT 

HARDING  AUGUST  23rd 

On  August  23rd,  President  Harding  signed  the  Edge-Ansorge 
joint  resolution  giving  Federal  authority  for  development  of  the 
New  York  Port  along  lines  proposed  by  the  New  York-New  Jer- 
sey Port  Development  Commission  in  the  treaty  entered  into  by 
the  two  States  on  April  30,  1921. 

Representative  Martin  C.  Aksokge,  of  New  York,  was  spon- 
sor of  the  resolution  in  the  House.  The  signing  of  this  resolution 
marked  the  culmination  of  the  most  far-reaching  step  ever  taken 
for  the  development  of  the  greatest  natural  port  in  the  world. 

The  War  Department,  in  a  letter  signed  by  Secretary  Weeks, 
in  recommending  the  passage  of  the  Edge-Ansorge  resolution, 
said:  "The  adequate  improvement  and  development  of  port  fa- 
cilities of  New  York  is  a  deserving  enterprise  and  if  the  work  is 
accomplished  on  the  comprehensive  plan  of  co-operation  contem- 
plated by  the  two  States  it  will  doubtless  result  in  benefit  to  the 
transportation  interests  of  the  entire  nation." 

NEW  YORK  HOSPITAL  150  YEARS  OLD 

The  New  York  Hospital  celebrated  the  150th  anniversary  on 
October  26th.  President  Kingsley  represented  the  Chamber  at 
the  ceremonies. 

THE  ST.  LAWRENCE  CANAL 


Secretary  Gwynne  attended  the  meeting  at  Albany  on  Septem- 
ber 1st,  called  by  the  Hudson  Valley  Federated  Chamber  of  Com- 
merce, to  formulate  plans  to  oppose  the  canalization  of  the  St. 
Lawrence  River. 

The  Hon.  Murray  Hulbert,  Commissioner  of  Docks,  was 
among  the  speakers  at  the  meeting.  The  Commissioner  is  quoted 
by  the  Albany  Press  to  have  said : 

"The  people  of  the  State  of  New  York,  realizing  it  was  the  Erie  Canal 
that  made  the  City  of  New  York  the  metropolis,  and  realizing  its  per- 
petuation depended  upon  the  canalization  of  its  existing  waterways,  went 
into  their  own  pockets  and  contributed  something  in  excess  of  $160,000,000 
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PART  I 

Summary  of  Joint  Report  with  Comprehensive  Plan  and 

Recommendations 


New  York,  December  16,  1920. 

To  the  Governor  of  the  State  of  New  York;  to  the  Governor  of  the  State  of  New  Jersey: 

Sirs. —  A  serious  situation  confronts  the  Port  of  New  York.  The  Port  has  drawn 
to  itself  a  tremendous  volume  of  business  —  nearly  half  of  the  foreign  commerce  of  the 
country;  more  industrial  establishments  than  are  found  in  any  other  three  metropolitan 
districts  in  the  United  States;  more  than  twice  as  many  inhabitants  as  reside  in  any  one 
of  those  three.  Continuous  streams  in  and  out  of  goods  of  all  kinds  are  required  to  carry 
on  the  business  of  the  Port  and  to  sustain  the  life  and  health  of  its  inhabitants.  So  large 
have  become  these  streams,  so  little  reservoir  space  is  available  in  certain  parts  of  the 
Port,  that  extraordinary  mechanisms  are  required  to  make  them  flow  with  the  necessary 
volume  and  smoothness.  These  mechanisms  are  the  terminal  facilities  of  the  district  — 
railroad  lines,  railroad  stations,  piers,  ferries,  tugboats,  lighters,  motor  trucks,  warehouses, 
markets  and  other  facilities. 

The  Port  has  indeed  gone  to  unmatched  lengths  in  providing  many  of  these  facilities. 
But  it  has  not  kept  pace  with  the  demands  and  there  has  never  been  any  general  com- 
prehensive plan  for  terminal  developments  of  the  Port  considered  as  a  whole  to  which 
all  parties  interested  have  subscribed  or  toward  the  realization  of  which  all,  municipal 
and  private,  have  co-operated.  In  consequence  the  flow  of  goods  has  become  more  and 
more  irregular,  terminal  costs  have  mounted  and  the  burden  of  congestion  and  expense 
presents  a  situation  needing  immediate  correction.  Other  ports  are  capitalizing  these  facts 
and  are  threatening  —  not  to  take  away  New  York's  trade,  for  it  is  too  well  fortified 
with  natural  advantages  for  that,  but  to  absorb  the  increase  of  the  country's  trade  which 
is  bound  to  come  as  the  country  continues  to  grow,  and  to  draw  new  industries  because 
of  the  alleged  lower  costs  of  doing  business  at  those  ports. 

This  is  not  merely  a  problem  for  the  concern  of  public  officials,  directors  of  railroads, 
steamship  companies  and  other  terminal  enterprises.  It  is  a  great  sociological  problem 
of  chief  concern  to  the  public  at  large.  A  heavy  burden  is  thrown  upon  the  commerce 
of  the  Port  and  adds  to  the  cost  of  living.  The  public  feels  the  oppressiveness  of  this 
burden  but  is  unable  to  analyze  its  causes,  which,  however,  can  and  should  be  removed. 

Some  eight  million  persons  live  within  twenty-five  miles  of  the  Statue  of  Liberty 
in  New  York  Harbor.  All  must  have  food,  and  all  help  to  pay  the  millions  of  dollars 
wasted  annually  through  inadequate  market  facilities,  lack  of  economical  means  of 
local  transportation  of  foodstuffs,  and  the  resultant  excessive  handling,  excessive  trucking, 
excessive  exposure  to  the  elements.  All  wear  clothing,  and  all  share  in  the  high  expense 
of  delivering  either  finished  products  received  from  elsewhere  or  raw  materials  used  here 
in  manufacturing.    Housing  is  an  acute  problem,  and  the  inadequacy  of  terminal  facilities 

for  handling  building  materials  discourages  new  construction.    Every  bucket  of  coal 
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must  come  through  these  terminals.     Hardly  a  commodity  for  sale  but  bears  some  burden 
of  high  terminal  costs. 

It  is  not  alone  a  matter  of  costs.  Several  times  since  this  Commission  was  created, 
marine  or  other  strikes  have  cut  off  the  inflow  of  foodstuffs  and  threatened  serious  hardship 
throughout  the  metropolitan  district. 

Under  existing  conditions  the  weather,  too,  plays  its  part.  Coal  is  frozen  in  cars 
in  the  New  Jersey  yards,  and  ice  jams  in  the  harbor  waters  deter  the  movement  of  coal 
barges,  so  that  with  an  abundance  of  coal  within  the  district  rapid-transit  and  lighting 
companies  have  been  threatened  with  shutdowns  for  lack  of  fuel. 

Hardly  less  direct  in  its  application  to  the  general  public  is  the  effect  of  inadequate 
terminal  facilities  on  the  merchants  and  manufacturers  of  the  district.  These  merchants 
and  manufacturers  employ  heads  of  families  by  the  hundreds  of  thousands.  If  their 
costs  of  receiving  and  delivering  goods  are  excessive,  or  if  repeatedly  they  suffer  heavy 
damages  through  inability  of  the  terminal  facilities  to  handle  their  goods  promptly  and 
properly,  their  ability  to  pay  their  employees  adequately  is  lessened.  Shrinking  margins 
of  profit  may  force  employers  out  of  business,  or  more  favorable  opportunities  for  doing 
business  elsewhere  may  impel  them  to  leave  the  port  district.  In  either  event  the  local 
employees  suffer. 

Besides  the  eight  million  inhabitants  within  the  metropolitan  district  there  are  about 
six  millions  in  New  York  or  New  Jersey  beyond  the  limits  of  the  district.  These  six 
millions  do  not  escape  the  burden  of  inadequate  terminals  at  the  Port  of  New  York.  The 
Port  is  a  primary  distributing  center.  Certain  goods  reach  Buffalo  and  Atlantic  City 
via  New  York,  and  New  York's  prices  determine  the  prices  at  Buffalo  and  Atlantic  City. 
Again,  terminal  costs  and  conditions  at  the  Port  of  New  York  determine  whether  the 
producer  of  western  New  York  or  interior  New  Jersey  can  compete  for  export  trade  with 
producers  in  other  States  shipping  through  other  ports. 

Finally,  the  problem  of  the  Port  of  New  York  has,  too,  a  national  aspect.  Traders 
the  world  over  have  selected  New  York  as  the  principal  gateway  between  the  United  States 
and  the  world  at  large.  New  York  is,  for  example,  a  terminus  for  nearly  all  of  the  most 
important  transatlantic  lines.  To  force  them  to  other  ports,  if  it  could  be  accomplished, 
would  cause  a  disorganization  of  their  business,  the  cost  of  which  the  public  would  inevitably 
pay.  Reduced  costs  of  operation  at  the  Port  would  help  the  farmers  of  the  country  in 
shipping  grain  through  the  Port.  Yet  New  York  suffers  from  discrimination  in  railroad 
rates,  and  powerful  influences  other  than  those  of  rival  ports  have  been  exerted  to  divert 
its  business.  The  effort  should  rather  be  to  stabilize  that  business  and  make  trading 
^through  this  established  gateway  as  attractive  as  possible  to  all  those  whose  contact 
with  the  United  States  is  chiefly  through  that  gateway. 

The  Commission  has  been  deeply  concerned  with  the  sociological  as  well  as  the  com- 
mercial aspects  of  the  port  problem.  It  has  felt  it  to  be  as  great  an  obligation  upon  the 
two  States  most  immediately  involved  to  accomplish  a  solution  that  will  bring  relief 
to  the  people  as  it  was  to  find  the  statistical,  engineering  and  physical  factors  that  would 
make  this  relief  possible. 

Comprehensive  Physical  Plan 

Our  port  problem  is  primarily  a  railroad  problem.  Navigable  water,  or  water  easily 
made  navigable,  reaches  into  nearly  every  part  of  the  Port  District,  while  rail  accessibility 
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and  co-ordination  therewith  are  lacking  at  many  points.  Therefore  the  comprehensive 
plan  to  evolve  which  this  Commission  was  created  is  essentially  a  railroad  plan.  With 
the  proper  network  of  rail  facilities,  the  development  of  other  terminal  facilities  can 
follow  along  rational  lines,  and  the  Commission  needs  only  suggest  forms  which  that 
development  can  take. 

A  complete  reorganization  of  the  railroad  terminal  system  is  the  most  fundamental 
physical  need  of  the  Port  of  New  York.  Such  a  reorganization  will  involve  new  methods 
of  handling  freight  from  the  break-up  yards  of  the  railroads.  The  plan  recommended 
calls  for  improving  and  opening  up  for  joint  use  the  existing  belt-line  links  in  New 
Jersey  and  constructing  other  belt  lines  along  navigable  New  Jersey  waters  and 
farther  inland;  building  similar  marginal  railroads  along  navigable  waters,  adjacent 
to  Brooklyn,  Queens,  Staten  Island  and  the  Bronx  and  utilizing  with  them  the  Long 
Island  Railroad  and  the  New  York  Connecting  Railroad  to  form  a  belt-line  system  in 
New  York;  connecting  the  New  Jersey  and  New  York  belt  systems,  at  first  by  car  ferry 
and  ultimately  by  tunnel  under  the  Upper  Bay ;  operating  all  of  these  lines  jointly  and  oper- 
ating jointly,  through  new  joint  railhead  terminals,  all  railroad  marine  service  not  replaced 
by  other  service;  and  building  an  underground  railroad  system  carrying  special  electrically 
operated  cars,  connecting  with  all  of  the  railroads  of  the  Port,  serving  virtually  all  of 
Manhattan  and  enabling  the  railroads  to  discontinue  their  pier  stations  and  release  the 
waterfront  to  other  uses. 

This  remodelled  terminal  railroad  system,  bringing  every  railroad  of  the  Port  to 
every  part  of  the  Port,  and  thus  giving  every  part  of  the  Port  opportunity  to  develop 
and  to  have  the  economical  transportation  service  needed  for  its  commercial  and  industrial 
growth  and  expansion,  constitutes  the  comprehensive  plan  of  the  Commission  —  the 
plan  which  the  Commission  recommends  for  formal  adoption  by  the  two  States.  There 
is  submitted  with  this  report  a  map  (Fig.  1,  Part  IV)  showing  an  "  Outline  Summary  of 
the  Comprehensive  Plan  for  the  Future  Development  of  the  Port." 

This  plan  aims  to  provide  for  the  development  of  the  Port  both  for  the  immediate 
future  and  for  many  years  to  come.  Future  study  will  be  required  to  determine  the 
economic  sequence  of  construction.  Certain  parts  of  the  system,  however,  as  set  forth 
later,  should  be  constructed  at  once. 

Collateral  Port  Improvements 

1  With  such  a  system  in  operation,  and  only  with  such  a  system,  other  far-reaching 

changes  recommended  by  the  Commission  can  be  made  effective.  One  of  these  is  a 
reorganization  of  the  principal  waterfronts  of  the  Port,  with  a  view  to  giving  each  class 
of  water  traffic  better  access  to  the  waterfronts  best  suited  to  it;  to  providing  better 
designed  piers  and  better  co-ordination  of  the  different  facilities  —  railroads,  trucks, 
lighters  and  warehouses  —  involved  in  the  handling  of  goods  to  and  from  ships;  and  in 
general  to  reducing  the  time  and  cost  of  transferring  cargo.     Another,  and  one  of  the 

•  most  direct  concern  to  the  8,000,000  inhabitants  of  the  Port  District,  is  the  improvement 
of  the  existing  methods  of  food  distribution,  through  the  establishing  of  food  receiving 
stations  away  from  the  congested  primary  market  district.  The  plan  recommended,  the 
Commission  is  confident,  will  reduce  the  congestion,  delays,  rehandling,  excessive  trucking 
and  unwarranted  expense  of  the  present  system,  and  incidentally  make  for  fresher  food, 
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must  come  through  these  terminals.     Hardly  a  commodity  for  sale  but  bears  some  burden 
of  high  terminal  costs. 

It  is  not  alone  a  matter  of  costs.  Several  times  since  this  Commission  was  created, 
marine  or  other  strikes  have  cut  off  the  inflow  of  foodstuffs  and  threatened  serious  hardship 
throughout  the  metropolitan  district. 

Under  existing  conditions  the  weather,  too,  plays  its  part.  Coal  is  frozen  in  cars 
in  the  New  Jersey  yards,  and  ice  jams  in  the  harbor  waters  deter  the  movement  of  coal 
barges,  so  that  with  an  abundance  of  coal  within  the  district  rapid-transit  and  lighting 
companies  have  been  threatened  with  shutdowns  for  lack  of  fuel. 

Hardly  less  direct  in  its  application  to  the  general  public  is  the  effect  of  inadequate 
terminal  facilities  on  the  merchants  and  manufacturers  of  the  district.  These  merchants 
and  manufacturers  employ  heads  of  families  by  the  hundreds  of  thousands.  If  their 
costs  of  receiving  and  delivering  goods  are  excessive,  or  if  repeatedly  they  suffer  heavy 
damages  through  inability  of  the  terminal  facilities  to  handle  their  goods  promptly  and 
properly,  their  ability  to  pay  their  employees  adequately  is  lessened.  Shrinking  margins 
of  profit  may  force  employers  out  of  business,  or  more  favorable  opportunities  for  doing 
business  elsewhere  may  impel  them  to  leave  the  port  district.  In  either  event  the  local 
employees  suffer. 

Besides  the  eight  million  inhabitants  within  the  metropolitan  district  there  are  about 
six  millions  in  New  York  or  New  Jersey  beyond  the  limits  of  the  district.  These  six 
millions  do  not  escape  the  burden  of  inadequate  terminals  at  the  Port  of  New  York.  The 
Port  is  a  primary  distributing  center.  Certain  goods  reach  Buffalo  and  Atlantic  City 
via  New  York,  and  New  York's  prices  determine  the  prices  at  Buffalo  and  Atlantic  City. 
Again,  terminal  costs  and  conditions  at  the  Port  of  New  York  determine  whether  the 
producer  of  western  New  York  or  interior  New  Jersey  can  compete  for  export  trade  with 
producers  in  other  States  shipping  through  other  ports. 

Finally,  the  problem  of  the  Port  of  New  York  has,  too,  a  national  aspect.  Traders 
the  world  over  have  selected  New  York  as  the  principal  gateway  between  the  United  States 
and  the  world  at  large.  New  York  is,  for  example,  a  terminus  for  nearly  all  of  the  most 
important  transatlantic  lines.  To  force  them  to  other  ports,  if  it  could  be  accomplished, 
would  cause  a  disorganization  of  their  business,  the  cost  of  which  the  public  would  inevitably 
pay.  Reduced  costs  of  operation  at  the  Port  would  help  the  farmers  of  the  country  in 
shipping  grain  through  the  Port.  Yet  New  York  suffers  from  discrimination  in  railroad 
rates,  and  powerful  influences  other  than  those  of  rival  ports  have  been  exerted  to  divert 
its  business.  The  effort  should  rather  be  to  stabilize  that  business  and  make  trading 
""through  this  established  gateway  as  attractive  as  possible  to  all  those  whose  contact 
with  the  United  States  is  chiefly  through  that  gateway. 

The  Commission  has  been  deeply  concerned  with  the  sociological  as  well  as  the  com- 
mercial aspects  of  the  port  problem.  It  has  felt  it  to  be  as  great  an  obligation  upon  the 
two  States  most  immediately  involved  to  accomplish  a  solution  that  will  bring  relief 
to  the  people  as  it  was  to  find  the  statistical,  engineering  and  physical  factors  that  would 
make  this  relief  possible. 

Comprehensive  Physical  Plan 

Our  port  problem  is  primarily  a  railroad  problem.  Navigable  water,  or  water  easily 
made  navigable,  reaches  into  nearly  every  part  of  the  Port  District,  while  rail  accessibility 
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and  co-ordination  therewith  are  lacking  at  many  points.  Therefore  the  comprehensive 
plan  to  evolve  which  this  Commission  was  created  is  essentially  a  railroad  plan.  With 
the  proper  network  of  rail  facilities,  the  development  of  other  terminal  facilities  can 
follow  along  rational  lines,  and  the  Commission  needs  only  suggest  forms  which  that 
development  can  take. 

A  complete  reorganization  of  the  railroad  terminal  system  is  the  most  fundamental 
physical  need  of  the  Port  of  New  York.  Such  a  reorganization  will  involve  new  methods 
of  handling  freight  from  the  break-up  yards  of  the  railroads.  The  plan  recommended 
calls  for  improving  and  opening  up  for  joint  use  the  existing  belt-line  links  in  New 
Jersey  and  constructing  other  belt  lines  along  navigable  New  Jersey  waters  and 
farther  inland ;  building  similar  marginal  railroads  along  navigable  waters,  adjacent 
to  Brooklyn,  Queens,  Staten  Island  and  the  Bronx  and  utilizing  with  them  the  Long 
Island  Railroad  and  the  New  York  Connecting  Railroad  to  form  a  belt-line  system  in 
New  York ;  connecting  the  New  Jersey  and  New  York  belt  systems,  at  first  by  car  ferry 
and  ultimately  by  tunnel  under  the  Upper  Bay ;  operating  all  of  these  lines  jointly  and  oper- 
ating jointly,  through  new  joint  railhead  terminals,  all  railroad  marine  service  not  replaced 
by  other  service;  and  building  an  underground  railroad  system  carrying  special  electrically 
operated  cars,  connecting  with  all  of  the  railroads  of  the  Port,  serving  virtually  all  of 
Manhattan  and  enabling  the  railroads  to  discontinue  their  pier  stations  and  release  the 
waterfront  to  other  uses. 

This  remodelled  terminal  railroad  system,  bringing  every  railroad  of  the  Pore  to 
every  part  of  the  Port,  and  thus  giving  every  part  of  the  Port  opportunity  to  develop 
and  to  have  the  economical  transportation  service  needed  for  its  commercial  and  industrial 
growth  and  expansion,  constitutes  the  comprehensive  plan  of  the  Commission  —  the 
plan  which  the  Commission  recommends  for  formal  adoption  by  the  two  States.  There 
is  submitted  with  this  report  a  map  (Fig.  1,  Part  IV)  showing  an  "  Outline  Summary  of 
the  Comprehensive  Plan  for  the  Future  Development  of  the  Port." 

This  plan  aims  to  provide  for  the  development  of  the  Port  both  for  the  immediate 
future  and  for  many  years  to  come.  Future  study  will  be  required  to  determine  the 
economic  sequence  of  construction.  Certain  parts  of  the  system,  however,  as  set  forth 
later,  should  be  constructed  at  once. 

Collateral  Port  Improvements 

With  such  a  system  in  operation,  and  only  with  such  a  system,  other  far-reaching 
changes  recommended  by  the  Commission  can  be  made  effective.  One  of  these  is  a 
reorganization  of  the  principal  waterfronts  of  the  Port,  with  a  view  to  giving  each  class 
of  water  traffic  better  access  to  the  waterfronts  best  suited  to  it;  to  providing  better 
designed  piers  and  better  co-ordination  of  the  different  facilities  —  railroads,  trucks, 
lighters  and  warehouses  —  involved  in  the  handling  of  goods  to  and  from  ships;  and  in 
general  to  reducing  the  time  and  cost  of  transferring  cargo.  Another,  and  one  of  the 
most  direct  concern  to  the  8,000,000  inhabitants  of  the  Port  District,  is  the  improvement 
of  the  existing  methods  of  food  distribution,  through  the  establishing  of  food  receiving 
stations  away  from  the  congested  primary  market  district.  The  plan  recommended,  the 
Commission  is  confident,  will  reduce  the  congestion,  delays,  rehandling,  excessive  trucking 
and  unwarranted  expense  of  the  present  system,  and  incidentally  make  for  fresher  food, 
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without  in  any  way  disorganizing  the  present  food-distribution  industry,  which  represents 
a  growth  of  many  years.    The  plan  should  be  welcome  to  carrier,  dealer  and  consumer. 

These  and  other  collateral  port  improvements  are  urged  by  the  Commission.  They 
require  further  study  by  the  proposed  port  authority,  however,  and  are  not  recommended 
as  part  of  the  comprehensive  plan. 

Administrative  Plan 

An  administrative  change  equally  far-reaching  was  recommended  by  the  Commis- 
sion in  its  Progress  Report  of  April  8,  1919,  which  urged  the  creation  by  agreement  be- 
tween the  two  States  of  a  Port  Authority  with  jurisdiction  over  the  entire  Port  District, 
so  constituted  as  to  enable  it  to  carry  out  a  continuing  policy. 

Additional  reasons  for  such  a  Port  Authority  are  brought  out  elsewhere  in  this  re- 
port. The  Commission  mentions  one  at  this  point,  a  potent  one.  Such  an  authority  is 
necessary  to  make  successful  the  Commission's  plan,  or  indeed  any  other  plan,  for 
giving  every  inhabitant  of  the  Port  fresher  food  at  a  lower  price,  through  food  receiving 
stations  with  a  public  inspection  service  at  the  railroad  yards,  and  the  opportunity  for 
direct  delivery  from  those  yards.  But  it  will  be  obvious  from  further  reading  of  the 
report  that  no  comprehensive  plan  can  be  worked  out  unless  the  Port  District  is  treated 

as  a  whole. 

History  and  Purpose  of  Investigation 

This  Commission  was  created  in  1917  by  the  concurrent  action  of  the  Legislatures 
of  New  York  and  New  Jersey  to  study  the  problem  of  the  Port  as  a  whole  and  recommend 
a  policy  to  be  pursued  for  the  best  interest  of  the  entire  Port.  It  was  created  while  the 
New  York  and  New  Jersey  sides  of  the  Port  were  still  arrayed  against  each  other  in  the 
New  York  Harbor  Case,  a  dispute  over  alleged  discriminatory  rate3  and  practices  between 
the  two  sides  of  the  Port,  and  its  creation  represented  a  realization  that  the  best  interests 
of  all  would  be  served  by  co-operation  instead  of  litigation. 

With  one  exception  the  present  members  of  the  Commission,  as  indicated  by  the 
signatures  to  this  report,  were  the  original  appointees-  Arthur  Curtiss  James  resigned 
December  31,  1918,  owing  to  his  intended  absence  in  Europe  in  connection  with  the  work 
of  the  American  Committee  for  Relief  in  the  Near  East.  The  Commission  gratefully 
acknowledges  Mr.  James's  helpful  activities  during  his  term  of  service.  Murray  Hulbert, 
Commissioner  of  Docks  of  the  City  of  New  York,  was  appointed  to  succeed  him. 

Pursuant  to  the  legislative  enactments,  the  Commission  has  divided  its  work  into 
two  principal  parts  —  the  preparation  of  a  physical  plan  and  the  development  of  a  method 
of  administering  that  plan.  The  physical  investigation  has  followed  three  fundamental 
lines:  (1)  Study  of  existing  conditions,  (2)  analysis  of  the  handling  of  freight  under  existing 
conditions,  and  its  costs,  and  (3)  designing  of  new  methods  and  facilities,  based  upon 
their  economic  justification  as  to  their  most  important  features. 

Only  the  most  salient  features  of  the  physical  investigation,  to  which  a  large 
engineering  corps  devoted  two  years,  can  be  presented  in  this  summary,  the  details  being 
left  to  other  parts  of  the  report. 

The  Port  Problem 

There  is  no  counterpart  of  New  York's  port  problem  in  this  country  or  in  the  wotld. 
In  population  the  New  York  district  outranks  any  other  metropolitan  district  in  the  western 
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hemisphere  by  nearly  200  per  cent.  Of  the  foreign .  commerce  of  the  United  States, 
substantially  one-half  passes  through  the  Port.  Within  the  District  are  located  more 
manufacturing  industries  than  in  the  four  cities  of  Philadelphia,  Chicago,  Cleveland  and 
St.  Louis  combined. 

New  York  is  furthermore  the  financial  center  of  the  continent.  It  is  the  distributing 
point  for  foodstuffs  for  a  large  area,  and  its  prices  have  a  large  effect  on  priced 
throughout  the  country.  It  is  the  commercial  and  industrial  capital  of  the  United 
States,  and  as  such  is  the  seat  of  many  important  activities  not  found  anywhere  else  in 
the  country. 

In  1914,  the  latest  year  not  materially  affected  by  the  world  war,  the  Commission 
has  found  that  76,000,000  tons  of  freight  moved  into,  out  of  or  through  the  Port  District 
by  rail.  The  Commission  estimates  that  in  the  same  year  45,000,000  tons  moved  into, 
out  of  or  through  the  Port  Jby  water,  irrespective  of  a  possibly  greater  tonnage  moved 
locally  within  the  District  by  water. 

Nearly  100,000,000  bushels  of  grain  are  exported  from  New  York  annually.  More 
than  38,000,000  tons  of  fuel  and  ore,  mostly  coal,  entered  the  District  by  rail  in  1914, 
some  to  be  loaded  upon  barges  and  towed  to  New  England  points,  some  to  be  turned  into 
the  bunkers  of  ships,  much  to  be  consumed  within  the  District.  More  than  4,000,000 
tons  of  foodstuffs  other  than  grain  and  mill  products  were  brought  to  the  Port  during  the 
same  year  by  rail  only,  besides  a  large  amount  brought  by  water,  and  a  large  percentage 
of  this  was  perishable  food  which  had  to  "be  delivered  to  the  consumer  within  a 
comparatively  short  space  of  time. 

The  foregoing  indicates  roughly  the  magnitude  of  the  transportation  operations  of 
the  Port.  And  what  are  the  facilities  for  conducting  these  operations?  They  can  perhaps 
best  be  considered  under  three  main  headings  — •  the  geography  of  the  Port  and  the  present 
operations  of  the  two  principal  agencies  of  transportation,  the  railroad  and  the  steamship. 

Geography  of  the  Port 

Both  physically  and  politically  there  are  conditions  which  tend  to  make  terminal 
operations  and  the  rational  development  of  the  Port  very  difficult. 

Physical  Geography 

Physically  we  find  a  territory  very  much  cut  up  by  waterways  —  which  give  the 
District  a  magnificent  waterfront  of  some  800  miles  and  an  inner  water  belt  line,  but  also 
mpose  great  obstacles  to  land  transportation,  as  do  the  hills  and  ridges  on  the  land  sections 
iof  the  District. 

In  about  the  center  of  the  District  we  find  the  greatest  concentration  of  population, 
commerce  and  industry  in  the  United  States.  This  is  on  the  island  of  Manhattan  —  a  nar- 
row strip  of  land  separated  from  any  other  land  at  the  south  by  the  expanse  of  the  Upper 
New  York  Bay;  from  the  New  Jersey  mainland  on  the  west  by  the  mile-wide  Hudson 
River,  with  no  physical  connection  except  three  tunnels  carrying  railroad  passengers 
only;  from  Long  Island  on  the  east  by  the  East  River,  across  which  there  is  also  only 
such  physical  connection  as  can  be  afforded  by  four  highway  and  rapid-transit  bridges, 
a  railroad  bridge  and  five  railroad  passenger  tunnels.  Only  at  the  north,  residential 
end  of  the  island,  across  the  Harlem  River,  is  what  may  be  regarded  as  easy  access  to  the 
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mainland,  and  this  mainland  itself  is  a  rugged  promontory  divided  from  the  land  to  the 
west  of  it  for  some  150  miles  by  the  Hudson  River. 

East  of  Manhattan  we  find  Long  Island,  the  western  end  of  which  is  highly  developed, 
with  2,500,000  inhabitants  and  a  large  number  of  commercial  and  industrial  establish- 
ments,  but  no  physical  connection  with  any  other  land  except  by  the  tunnels  and  bridges 
to  Manhattan  previously  mentioned.  On  the  south  is  Staten  Island,  with  an  area  of  more 
than  double  that  of  Manhattan,  but  also  isolated  from  other  land  except  for  one  railroad 
bridge  across  the  Arthur  Kill,  and  largaly  undeveloped  because  of  this  isolation.  On  the 
west  is  the  fourth  great  division  of  the  Port,  the  New  Jersey  division,  which  consists  of 
a  succession  of  ridges  and  valleys,  beginning  at  the  very  water's  edge,  that  make  for 
difficult  land  transportation. 

Political  Geography 

Through  the  Hudson  River  and  the  Upper  Bay  runs  the  State  line  between  New 
York  and  New  Jersey.  Eight  of  the  twelve  railroads  on  which  Manhattan,  Brooklyn, 
Queens  and  the  Bronx  depend  are  on  the  New  Jersey  side  of  the  Hudson,  with  only  pier 
and  float-bridge  stations  for  handling  the  freight  of  these  roads  on  the  New  York  side. 
A  ninth  road,  running  into  Staten  Island,  is  in  the  same  category,  as  Staten  Island  is 
more  widely  separated  from  Manhattan  than  is  New  Jersey. 

Until  1898  different  parts  of  the  present  New  York  City  were  under  separate  govern- 
ments, and  even  today  there  is  a  diversity  of  opinion  as  to  the  course  the  development 
of  the  New  York  side  of  the  Port  should  take.  Yonkers  and  other  communities  to  the 
north  along  the  Hudson,  and  New  Rochelle  and  other  communities  along  Long  Island 
Sound,  deemed  by  the  Commission  to  be  within  the  Port  District,  are  under  separate 
governments. 

On  the  New  Jersey  side  of  the  river  the  political  subdivision  is  still  more  extensive. 
Here  are  more  than  forty  municipalities,  from  Newark,  a  city  of  nearly  half  a  million 
inhabitants,  to  small  boroughs  and  townships.  Quite  divergent  points  of  view  are  found 
in  the  different  communities. 

Jersey  City  and  Hoboken  grew  up  along  the  Hudson  around  railroads  that  had  already 
come  to  serve  New  York,  and  both  found  that  the  greater  part  of  their  Hudson  River 
waterfront  had  been  acquired  by  the  railroad  and  steamship  companies  before  the  cities 
had  reached  a  state  of  development  where  its  value  was  appreciated.  Jersey  City  has 
recently  taken  steps  to  remedy  the  situation  somewhat  by  developing  the  west  waterfront. 
Newark,  an  older  city  more  remote  from  most  of  the  railroad  yards  and  terminals,  has  not 
suffered  to  the  same  extent  the  loss  to  private  control  of  the  lands  best  suited  to  its  own 
water-terminal  needs,  and  has  been  developing  a  plan  having  as  its  objective  the  establish- 
ment of  itself  as  an  independent  seaport.  Bayonne,  Elizabeth,  Perth  Amboy,  Paterson, 
Passaic  and  other  communities  are  each  interested  in  the  Port's  development  from  different 
angles. 

To  have  guided  the  growth  of  transportation  and  terminal  developments  in  earlier 
days  would  have  been  difficult  enough  for  a  single  authority  with  jurisdiction  over  the 
entire  port.     It  was  impossible  with  the  Port  divided  within  itself. 

The  joining  of  many  of  these  communities  in  the  New  York  Harbor  Case  was  probably 
the  first  sign  of  realization  on  their  part  of  common  interest  in  the  port  problem.  The 
fact  that  the  State  of  New  Jersey,  more  than  60  per  cent  of  whose  inhabitants  live  within 
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the  suggested  Port  District,  joined  with  the  State  of  New  York  in  the  plan  to  co-operate 
in  this  investigation  testifies  still  more  forcibly  to  the  unity  of  interest  in  the  problem 
as  a  whole. 

Present  Railroad  Operations 

Twelve  railroads,  exclusive  of  purely  local  enterprises,  come  to  the  Port  of  New 
York.  Nine  of  these  enter  the  district  from  New  Jersey,  have  their  railheads  in  New  Jersey 
or  Staten  Island,  and  are  referred  to  as  the  New  Jersey  railroads.  The  remaining  three 
enter  from  New  York,  terminate  in  New  York  and  are  referred  to  as  the  New  York 
railroads. 

Of  the  76,052,000  tons  of  freight  moved  into,  out  of  or  through  the  Port  District 
in  1914  by  the  railroads,  53,359,000  tons  were  brought  in  by  rail  and  delivered  within 
the  district  for  local  use  or  removal  by  water  or  truck,  9,756,000  tons  were  despatched 
by  rail  from  points  in  the  district,  and  12,937,000  tons  were  brought  in  by  one  railroad, 
delivered  to  another  and  so  carried  through  the  district  by  rail.  In  terms  of  freight  cars 
of  the  average  loading  found  within  the  Port,  this  tonnage  would  have  required  more 
than  3,000,000  cars  or  25,000  miles  of  cars  —  enough  to  encircle  the  earth. 

Commodity  Tonnages 

Of  the  53,359,000  tons  of  freight  referred  to  in  the  preceding  paragraph,  34,345,000 
tons  were  fuel  and  ore.  There  were  in  round  numbers  4,000,000  tons  each  of  grain  and 
mill  products,  of  other  foodstuffs  and  of  building  materials.  The  remaining  6,747,000 
tons  were  classified  as  miscellaneous.  While  nearly  all  of  the  fuel  and  ore  tonnage  was 
distributed  locally  by  lighter,  the  car  float  was  a  potent  factor  in  the  handling  of  miscel- 
laneous freight  and  of  foodstuffs  other  than  grain,  handling  49  per  cent  and  42  per  cent 
respectively  of  the  total  tonnage  of  those  commodities. 

The  first  necessity  of  the  Port  District  is  its  daily  food  supply.  Following  this  closely 
in  importance  is  the  supply  of  manufactured  necessities,  such  as  clothing  and  furniture, 
and  of  raw  materials  from  which  it  can  produce  these  and  other  necessities  and  luxuries, 
both  to  supply  its  own  population  and  to  keep  goods  moving  in  the  channels  of  trade. 
In  short,  the  ability  of  New  York  to  function  as  a  great  port  depends  first  of  all  on  its 
ability  to  feed  and  clothe  its  own  population  and  to  provide  its  merchants  and  manu- 
facturers with  the  transportation  they  require  to  do  business  successfully.  Until  it  serves 
itself  it  cannot  adequately  serve  others. 

Manhattan  Pier  Stations 

Within  the  two  categories  of  other  foodstuffs  and  miscellaneous  freight  come  most 
of  the  commodities  above  referred  to.  These  are  the  commodity  groups  in  which  the 
car  float  plays  such  an  important  part,  and  they  are  concentrated  largely  on  the  island 
of  Manhattan.  To  handle  them  there  has  grown  up  an  extensive  system  of  pier  and 
inland  rail  stations  along  the  lower  Hudson  and  East  River  waterfronts  in  Manhattan. 
The  stations  are  expensive  to  operate  and  occupy  waterfront  in  great  demand  for  more 
appropriate  uses.  The  Commission  early  perceived  that  these  stations  must  be  the 
starting  point  for  its  comprehensive  plan.  They  must  be  greatly  improved  or  preferably 
be  replaced  by  a  system  that  would  release  part  or  all  of  the  waterfront  they 
occupy. 
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The  amount  of  freight  a  substitute  system  would  have  been  called  upon  to  handle 
in  1914  was  4,465,083  tons  inbound  and  2,783,354  tons  outbound  —  a  total  of  7,248,437 
tons.  Figures  assembled  for  the  stations  in  question  for  fifteen  consecutive  years,  1905 
to  1919  inclusive,  show  an  upward  trend  averaging  about  2  per  cent  per  year.  The  Com- 
mission estimates  therefore  thai  a  substitute  system  would  have  to  accommodate  9,000,000 
tons  of  freight  in  1924  and  10,000,000  tons  in  1929. 

Railroad  Operating  Costs 

Freight  brought  to  the  Port  by  rail  is,  with  a  few  exceptions,  delivered  without 
terminal  charge  to  any  point  accessible  to  cars  or  lighters  within  lighterage  limits  cir- 
cumscribing virtually  all  of  the  intensively  developed  waterfront.  Similarly  the  railroad 
collects  freight  from  such  points  without  extra  charge.  The  railroad  in  each  instance 
absorbs  the  entire  terminal  expense,  or  in  the  case  of  shipments  moving  over  two  or 
more  connecting  lines  the  railroads  involved  share  the  expense  of  "free"  terminal  service 
by  making  from  the  total  rate  an  allowance  to  the  railroad  providing  the  terminal  service 
of  a  sum  intended  to  cover  that  service.  The  present  allowance  ranges  from  60  to  80 
cents  per  ton. 

It  is  well  known  that  the  allowance  falls  far  short  of  paying  for  the  service.  The 
Commission's  analysis,  which  it  believes  to  be  more  accurate  than  any  previously  attempted 
by  any  agency,  gives  the  following  figures  for  operating  costs  in  1914:  For  goods  handled 
at  Manhattan  car-float  pier  stations  or  inland  rail  stations,  $1.60  per  ton;  for  goods  handled 
at  Brooklyn,  Harlem  or  Bronx  stations,  $1.48  per  ton;  for  goods  lightered,  $2.14  per  ton. 

These  figures  cover  only  the  cost  to  the  carrier.  To  arrive  at  the  full  cost  of  handling 
the  freight  within  the  Port  District  there  should  be  added  substantial  sums  for  trucking 
and  handling  by  local  shipper  or  consignee  between  his  plant  and  the  railroad  station 
or  other  point  of  delivery  or  receipt  by  the  railroad. 

On  the  basis  of  1918  prices,  wThich  are  obviously  much  higher  than  those  of  1914, 
the  Commission  estimates  that  the  total  terminal  costs  to  the  railroads  were  about  $2.25 
per  ton  for  freight  handled  to  or  from  Manhattan  stations,  $2.08  for  that  handled  to  or 
from  Brooklyn,  Harlem  or  Bronx  stations  and  $3.01  for  freight  lightered. 

Considering  the  tonnage  at  the  Manhattan  stations  alone,  which  amounted  in  round 
numbers  in  1918  to  8,500,000  tons,  the  cost  of  the  terminal  operations  at  $2.25  per  ton 
was  about  $19,125,000.  Assuming  an  average  terminal  allowance  for  this  freight  of 
75  cents  per  ton,  the  total  allowance  would  be  $6,375,000  and  the  deficiency  of  the  terminal 
charge  in  the  single  year  on  the  one  class  of  freight  would  be  $12,750,000  —  the  interest 
at  5  per  cent  on  $255,000,000. 

Present  Shipping  Operations 

The  Commission  estimates  that  45,000,000  tons  of  freight,  or  enough  to  fill  a  line 
of  freight  cars  reaching  more  than  halfway  around  the  world,  entered  or  left  the  Port  by 
water  in  1914.  The  figure  is  less  precise  than  that  for  the  total  rail  tonnage,  because 
of  the  character  of  the  available  data,  but  it  is  believed  to  be  conservative. 

The  basic  data  of  freight  handled  by  water  are  principally  in  terms  of  ships  and  not 
in  those  of  cargo.     The  Commission  found  it  necessary  to  apply  factors  to  the  tonnages 
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based  on  judgment  and  experience  and  the  degree  to  whieh  the  ships  indicated  in  the 
records  were  loaded,  as  well  as  to  correlate  the  various  units  of  weight  and  measurement, 
whioh  are  quite  different  in  shipping  practice  from  those  of  railroad  practice. 

In  round  numbers,  it  is  estimated  that,  exclusive  of  Hudson  River  and  Sound  vessels, 
8400  vessels  with  a  capacity  of  24,000,000  net  tons  (a  net  ton  in  shipping  parlance  being 
a  unit  of  volume,  100  cu.  ft.,  and  not  one  of  weight)  cleared  from  the  Port  in  1914,  and 
that  these  ships  carried  away  23,000,000  tons  of  freight  of  2,000  lb.  ench.  Imports  are 
less  in  volume  than  exports  at  the  Port  of  New  York,  possibly  20  per  cent  less,  but  enough 
Hudson  River  and  Sound  tonnage  is  accounted  for  to  produce  the  estimated  total  of 
45,000,000  tons. 

Costs  of  Cargo  Transfer 

It  would  have  been  futile  to  attempt  to  compute  the  average  cost  per  ton  for  the 
terminal  operations  of  ships,  as  was  done  in  the  case  of  the  railroads.  Ships  vary  too 
widely,  in  the  character  and  volume  of  their  cargoes  and  the  means  for  handling  those 
cargoes. 

A  detailed  study  was  made  of  the  discharging  and  loading  costs  of  two  of  the  ships 
covered  by  the  Commission's  clockings.  These  ships  showed  direct  discharging  costs 
of  $1.13  and  $1.28  respectively  per  ton,  and  direct  loading  costs  of  $1.53  and  $1.75  per 
ton  respectively.  The  figures  may  be  compared  with  the  total  of  $1.64  direct  costs  of 
railroad  car  float  terminal  operations  in  1918;  but  they  are  more  directly  comparable 
with  the  direct  costs  of  handling  operations  at  the  terminal  stations  —  04  cents  per  ton 
in  1918  —  inasmuch  as  they  take  no  account  of  the  cost  of  bringing  the  ship  to  port,  of 
docking  it  or  of  maintenance  of  ship  or  pier. 

Loading,  which  involves  careful  stowing  in  the  ship,  costs  considerably  more  per  ton 
than  discharging,  but  either  operation  represents  a  sufficient  expenditure  to  warrant 
careful  study  of  ways  and  means  to  reduce  it. 

0 

Railroad  Service  for  Manhattan 

•  The  most  pressing  element  of  the  entire  port  problem  is  that  of  railroad  service  to 
and  from  Manhattan.  Manhattan  is  the  district  of  greatest  congestion,  of  most  firmly 
established  enterprises  and  customs,  of  greatest  difficulty  and  expense  in  bringing  about 
remodelling  of  facilities,  because  of  high  real-estate  values,  restricted  quarters  and  physical 
isolation  from  other  parts  of  the  Port  District.  Its  so-called  "  West  Side  problem  " 
has  been  pressing  for  solution  for  a  generation,  and  conditions  have  become  such  that 
a  solution  for  the  disposition  of  the  New  York  Central  tracks  at  grade  must  be  found  even 
if  none  could  be  found  for  the  accommodation  of  the  New  Jersey  railroads.  On  the  other 
hand,  the  Commission  believes  it  would  be  grossly  derelict  in  its  duty  if,  in  its  anxiety 
to  solve  the  New  York  Central  phase  of  the  problem,  it  failed  to  provide  for  improved 
service  by  the  New  Jersey  railroads.  And  a  plan  that  provided  for  all  of  the  railroads 
doing  business  on  the  West  Side  of  Manhattan,  yet  disregarded  the  East  Side  and  the 
New  Haven  and  Long  Island  railroads  which  operate  only  on  the  East  Side,  would  fall 
short  of  the  complete  solution. 

Brooklyn,  Newark  and  virtually  every  other  part  of  the  Port  have  a  marked  advantage 
over  Manhattan.  They  have  not  the  congestion,  the  restriction  of  area,  the  obstacles 
to  bringing  freight  cars  to  the  door  of  the  shipper  and  consignee.     Many  sections  of  the 
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Port  at  present  lack  the  railroad  facilities  they  need  for  their  development,  but  these 
facilities  can  readily  be  provided  at  costs  commensurate  with  the  tonnage  possibilities. 
Only  in  Manhattan  does  the  question  arise  whether  it  is  feasible  to  bring  in  the  standard 
cars  of  all  railroads,  or  whether  a  substitute  system  must  be  found. 

Many  plans  have  been  suggested  for  the  solution  of  the  West  Side  or  the  general 
Manhattan  problem.  Most,  of  them  fail  under  the  acid  test  of  economic  proof.  None 
that  has  been  before  the  public  seems  to  meet  the  requirements  as  well  as  one  evolved  by 
the  Commission  and  recommended  as  part  of  the  comprehensive  plan.  The  Commission 
presents  briefly  the  salient  features  of  the  chief  plans  it  rejects,  and  its  reasons  for  rejecting 
them,  before  describing  in  more  detail  the  plan  it  recommends. 

Railroad  for  Standard  Rolling  Stock 

It  has  been  persistently  urged  by  more  than  one  student  of  the  problem  that 
Manhattan  could  obtain  adequate  service  from  the  railroads  in  only  one  way  —  by  a 
railroad  above  or  below  the  ground  with  physical  connection  to  the  New  York  Central 
and  under  or  over  the  Hudson  River  to  the  New  Jersey  railroads,  so  that  trains  of  standard 
cars  could  be  brought  to  terminals  in  Manhattan,  all  railroads  having  equal  opportunity. 
The  Commission  recognized  the  desirability  of  bringing  the  cars  without  breaking  bulk 
direct  to  local  freight  houses  and  team  tracks  and  to  sidings  of  the  larger  industries.  For 
this  reason  it  made  an  exhaustive  study  of  the  possibilities  of  this  proposal. 

A  railroad  for  standard  rolling  stock,  the  Commission  is  convinced,  will  never  solve 
the  problem.  The  great  size  of  the  plant  required  to  handle  the  tonnage  would  render 
it  unwieldy  and  difficult  to  operate,  and  the  first  cost  and  consequent  interest  burden 
would  far  more  than  nullify  any  saving  in  direct  operating  expenses. 

The  Commission  has  reached  its  conclusion  after  careful  deliberation  based  on 
scientific  analyses  made  by  its  engineering  staff.  The  staff  has  designed  in  detail  two 
systems  —  one  with  elevated  tracks  in  Manhattan  and  the  other  with  underground 
tracks  —  has  traced  through  their  capacities,  has  carefully  estimated  the  costs  of 
construction  and  operation  and  has  found  that  neither  is  capable  of  economic  justifi- 
cation. 

Obviously  cost  and  capacity  are  bound  together  in  any  project  of  this  sort.  The  Com- 
mission had  two  questions  to  answer.  Can  any  system  be  devised  capable  of  handling 
the  required  tonnage?  If  so,  can  its  cost  be  justified?  Working  on  the  assumption  that 
the  greater  the  capacity  the  lower  the  burden  of  overhead  per  ton  handled,  provided 
tonnage  was  available  to  utilize  the  full  capacity,  the  Commission's  staff  expanded  the 
elevated  and  subway  plans  to  what  was  regarded  the  practicable  limit  with  respect  to 
size  and  capacity  of  joint  yards  in  New  Jersey,  amount  of  trackage  in  any  longitudinal 
thoroughfare  in  Manhattan,  and  number  and  size  of  terminals  tributary  to  that 
thoroughfare. 

When  the  plans  were  worked  out  it  was  not  believed  feasible  to  include  any  of  the 
East  River  tonnage.  The  systems  as  tested  were  found  barely  capable  of  handling  the 
6,(X)0,0()0  tons  of  West  Side  traffic  they  would  have  been  called  upon  to  handle  in  1914, 
and  would  have  had  no  room  for  increased  traffic ;  while  the  interest  and  other  fixed  charges 
against  the  cost  of  construction  would  have  been  greater  per  ton  of  freight  handled  than 
the  total  cost  per  ton  of  operating  with  present  facilities. 
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* 
To  handle  the  tonnage  to  be  expected  even  in  1924  would  require  additional  capa- 
city, which  could  be  obtained  only   by  an  additional  and  independent  system.      This 
second  system  would  have  to  carry  just  as  heavy  a  burden  of  fixed  charges  as  the  first, 
and  no  headway  would  have  been  made  toward  reducing  terminal  costs. 

The  plans  worked  out  contemplated  tunnels  under  the  Hudson  River*  as  the  cheapest 
form  of  connection  between  New  York  and  New  Jersey,  but  consideration  was  also  given 
to  the  alternative  of  a  bridge  large  enough  to  carry  other  traffic  and  make  that  traffic 
share  the  burden  of  cost.  The  bridge,  analysis  proved,  would  not  show  to  any  better 
advantage.  The  railroad  freight  train  is  too  large  and  unwieldy  a  unit  to  come  within 
the  narrow  and  congested  confines  of  lower  Manhattan. 

Motor-Truck  Service  Between  New  York  and  New  Jersey 

In  Cincinnati  interchange  of  railroad  freight  in  trap  cars  and  local  rail  delivery  and 
collection  of  freight  at  suburban  stations  have  been  to  a  considerable  extent  replaced 
by  motor  trucks  with  detachable  bodies,  operated  on  a  schedule  by  a  motor-truck  company. 

It  was  suggested  that  the  system  be  applied  at  the  Port  of  New  York.  Stations 
for  the  transfer  of  freight  between  cars  and  truck  bodies,  it  was  stated,  could  be  built 
at  the  waterfront  terminals  of  the  several  railroads  and  trucks  could  operate  between 
these  stations  and  zone  terminals  at  any  desired  point  in  Manhattan,  or  to  and  from 
the  store  doors  of  establishments  large  enough  to  receive  and  despatch  full  truck  bodies. 
It  was  pointed  out  also  that  while  the  motor  truck  could  at  the  present  time  utilize  the 
existing  Hudson  River  ferries,  special  ferries  for  this  service  alone  could  be  installed  when 
the  traffic  warranted  it. 

This  system  has  elements  to  commend  it.  The  Commission  is  convinced,  however, 
that  its  logical  application  at  the  Port  of  New  York  is  to  secondary  rather  than  primary 
distribution.  The  Commission  believes  that  it  would  be  unwise  to  add  this  traffic  to 
the  existing  vehicular  traffic  on  the  ferries,  even  though  analysis  shows  that  it  might 
be  accommodated;  and  that  it  would  be  unwise  to  impose  this  traffic  on  the  streets  along 
the  Manhattan  waterfront,  inasmuch  as  one  of  the  objectives  in  the  solution  of  the  Man- 
hattan terminal  problem  is  to  reduce  the  truck  congestion  on  the  streets.  Locating 
the  transfer  stations  at  the  waterfront  yards  of  the  individual  railroads  would  lessen 
the  opportunity  in  the  future  of  putting  those  yards  wholly  or  in  part  to  better  uses, 
a  fact  which  leads  to  the  conclusion  that  the  transfer  point  for  such  a  system  should 
be  on  the  Hackensack  Meadows  at  a  joint  yard. 

The  system  shows  upon  analysis  a  greater  cost  per  ton  for  handling  freight  than 
the  one  recommended  by  the  Commission.  The  Commission  cannot  therefore  recommend 
it  as  the  best  obtainable  for  the  primary  distribution  of  Manhattan  freight  to  and  from 
the  New  Jersey  railroads. 

Cableway  Truck-Conveyor  System 

Another  plan  considered  was  a  cableway  system  which  would  haul  cars  that  could  be 
attached  to  or  detached  from  the  cables  at  will  and  handled  within  the  limits  of  the  transfer 
or  terminal  stations  by  other  means.  In  the  particular  design  proposed  small  four-wheel 
trucks  would  be  attached  to  cables  operating  through  tunnels  under  the  Hudson  River 
and  thence  to  terminals  in  Manhattan,  the  trucks  being  handled  manually  at  the  terminals . 
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The  cableway  system  considered  bears  some  resemblance  to  the  automatic-electric 
system  recommended  by  the  Commission.  It  was  found  not  so  economical  in  its  instal- 
lation and  operation,  however,  nor  is  any  cableway  system  capable  of  such  flexibility 
in  operation  or  equal  to  the  recommended  system  in  capacity. 

Impkoved  Water-Tbansfer  Service 

Retention  of  the  present  car-float  system  for  Manhattan  with  certain  modifications 
is  favored  by  some.  Wider  piers,  double-decked,  would  mean  greater  capacity  and 
speed  of  transfer  and  the  use  of  a  smaller  number  of  piers.  Joint  pier  stations  are  as 
feasible  as  joint  inland  stations  on  any  railroad,  motor-truck  or  conveyor  system,  pro- 
vided the  stations  are  individually  of  sufficient  capacity;  and  the  enlargement,  double- 
decking  and  conversion  of  some  of  the  existing  piers  into  joint  stations  would  make  possible 
the  temporary  abandonment  of  others  and  consequent  release  of  considerable  waterfront. 

A  joint  marine  service  would  eliminate  duplication  of  equipment  and  would  be  a 
natural  accompaniment  to  joint  operation  of  pier  stations.  Joint  operation  or  co-ordination 
of  the  waterfront  facilities  on  the  New  Jersey  side  of  the  Port  would  also  be  necessary. 

Improved  water-transfer  service  for  Manhattan  has  the  great  advantage  that  it 
would  not  involve  any  large  initial  outlay  and  could  be  put  into  effect  gradually.  The 
vital  objections  to  it  are  that,  far  from  releasing  for  steamship  purposes  the  waterfront 
occupied  by  pier  stations,  the  increasing  traffic  would  require  more  and  more  waterfront; 
and  that  it  would  fail  to  dispose  of  the  New  York  Central's  West  Side  surface  tracks. 
The  Commission  could  not  therefore  recommend  it. 

The  Plan  Recommended  —  Automatic-Electric  System 

The  Commission  has  evolved  a  plan  which  will  release  the  Hudson  River  waterfront 
from  pier-station  occupancy,  will  afford  some  relief  to  the  New  Jersey  waterfront,  will 
dispose  of  the  New  York  Central's  surface  tracks,  will  provide  ample  capacity  for  the 
future  and  will  still  effect  a  large  saving  in  terminal  costs.  Furthermore,  the  plan  lends 
itself  to  expansion  as  does  no  other  one  suggested.  It  can  be  made  to  serve  all  Manhattan 
and  connect  with  the  New  York,  New  Haven  &  Hartford  and  Long  Island  railroads 
as  well  as  the  other  railroads  of  the  Port. 

The  plan  is  based  on  the  general  principle  of  a  moving  platform  or  continuous  con- 
veyor placed  underground  away  from  conflict  with  either  surface  traffic  or  subsurface 
transit  lines.  The  system  will  resemble  a  railroad  in  appearance,  but  will  function  more 
as  a  conveyor,  electric  circuits  instead  of  visible  mechanisms  holding  the  cars  and  trains 
in  virtually  fixed  positions  with  respect  to  each  other. 

The  essential  elements  of  the  system  are: 

A  belt-line  railroad  in  New  Jersey  reaching  all  of  the  New  Jersey  railroads  that  give 
pier-station  service;  a  joint  yard  and  transfer  station  on  the  belt  line;  two  parallel  but 
independent  tracks  of  standard  gage,  running  in  a  loop,  mainly  in  separate  tunnels,  from 
the  yard  to  Manhattan  and  back  to  the  yard;  a  series  of  multiple-story  terminals  over 
the  loop  in  Manhattan,  with  car  elevators  from  the  surface  to  underground  siding  tracks; 
a  separate  connection  and  transfer  station  in  Manhattan  for  the  New  York  Central  Rail- 
road; a  fleet  of  special  electrically  operated  cars,  and  a  fleet  of  small  four-wheel  trailer 
trucks. 
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Inbound  freight  will  be  transferred  at  the  joint  transfer '  station  to  trailer  trucks, 
which  will  be  borne  by  the  electrically  operated  cars,  mainly  in  eight-car  trains,  to  the 
Manhattan  stations.  The  trains  will  be  despatched  as  nearly  as  possible  at  uniform 
intervals  and  rim  at  uniform  rates  of  speed  not  exceeding  14  miles  per  hour,  making  it 
safe  to  move  the  trains  at  short  intervals.  At  the  stations  the  cars  will  be  raised  to  the 
surface  one  at  a  time  and  their  loads  exchanged  for  trailers  bearing  outbound  freight, 
after  which  they  will  be  despatched  in  eight-car  trains  to  the  transfer  station  and  unloaded 
into  standard  freight  cars.  The  electric  cars  will  move  around  the  loop  on  either  track 
in  one  direction  only,  each  loop,  thus  forming  an  independent  line. 

An  important  economic  feature  of  this  system  is  its  automatic  operation,  as  it  is 
proposed  that  the  electric  trains  shall  be  run  between  the  joint  railroad  yards  and  the 
terminal  stations  in  Manhattan  without  train  operators,  the  trains  being  electrically 
controlled  by  the  train  despatcher  and  his  assistants  on  the  line.  In  this  way  there  is 
substituted  mechanical  precision  for  the  human  fallibility  of  manual  control.  The  system 
can  be  operated  by  either  alternating  or  direct  current,  although  alternating  current 
seems  to  be  the  more  advantageous. 

In  evolving  this  plan  the  Commission's  engineers  received  the  assistance,  advice 
and  collaboration  of  specialists  in  such  methods  of  transportation,  and  the  practicability 
of  the  automatic  operation  is  endorsed  by  the  leading  electrical  manufacturing  companies 
and  by  electrical  engineers  consulted  by  the  Commission. 

A  similar  installation  on  a  smaller  scale  is  being  made  by  the  Post  Office  Department 
of  the  British  Government  in  London.  That  department  began  a  series  of  tests  ten  years 
ago  and  before  the  war  interrupted  the  work  had  completed  6J  miles  of  deep  tunnel  of 
9-ft.  diameter  between  the  outlying  railway  stations  and  the  General  Post  Office  in  the 
center  of  London<  The  electrical  equipment  for  this  system  is  now  being  purchased. 
As  a  result  of  these  experiments  it  is  planned  to  run  and  brake  this  system  entirely  auto- 
matically with  speeds  up  to  35  miles  per  hour.  An  automatic  interlocking  block-signal 
system  will  be  used  with  trailing  dead  sections  of  track. 

The  Commission's  analysis  of  the  automatic-electric  plan  it  has  developed  includes 
estimates  of  construction  and  operating  costs  and  of  capacity.  The  results  are  so  favorable 
that  the  Commission  recommends  its  adoption,  considering  it  to  be  the  ideal  system 
for  general  merchandise  distribution  for  Manhattan.  The  body  which  is  entrusted  to 
finance  and  build  the  system  should,  of  course,  go  farther  into  the  many  details  of  its 
design,  which  are  not  here  covered,  and  make  any  necessary  practical  tests. 

An  initial  development  of  the  system  to  serve  the  New  Jersey  railroads  and  the  New 
York  Central  in  lower  Manhattan  has  been  fully  analyzed  by  the  Commission's  engineers, 
and  a  plan  has  been  prepared  to  expand  the  system  to  embrace  the  remaining  railroads 
of  the  Port  and  extend  the  service  to  upper  Manhattan. 

Other  parts  of  the  Port,  which,  as  previously  pointed  out,  already  enjoy  direct  rail 
service  or  can  be  provided  with  it,  have  at  present  no  need  for  automatic-electric  service, 
which  Manhattan  requires  to  release  its  waterfront  in  railroad  use  and  to  reduce  the 
cost  of  handling  its  large  volume  of  general  merchandise  freight.  The  automatic-electric 
principle,  however,  is  applicable  throughout  the  Port,  wherever  the  congestion  and  volume 
of  package  freight  reaches  sufficient  proportions  to  call  for  an  auxiliary  to  the  direct  rail 
service.    The  limit  of  the  Manhattan  development  will  be  reached  when  all  of  Manhattan 
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has  been  served,  but  it  is  conceivable  that  other  automatic-electric  systems,  linked  up  at 
the  most  convenient  points  to  the  extensive  belt-line  railroad  system  recommended  by 
the  Commission,  will  be  warranted  in  the  future  in  the  interior  of  Brooklyn,  Queens, 
the  Bronx,  the  larger  New  Jersey  cities  and  other  sections  of  the  Port. 

Initial  Development  of  Automatic-Electric  System 

In  the  initial  development  it  is  proposed  to  link  up  the  New  Jersey  railroads  by  a 
belt  line  along  the  eastern  margin  of  the  Hackensack  Meadows  and  build  a  joint  railroad 
yard  in  New  Jersey  east  of  the  Croxton  yard  of  the  Erie  Railroad.  The  automatic-electric 
tracks  will  start  from  this  joint  yard  in  New  Jersey,  pass  under  Bergen  Hill  and  the  Hud- 
son River  to  a  point  in  Manhattan  at  about  Forty-seventh  Street,  thence  turn  southerly 
and  pass  under  certain  streets  suitable  for  the  location  of  convenient  terminals,  turning 
back  to  the  joint  yard  via  another  set  of  tunnels  in  the  vicinity  of  Battery  Place.  For 
estimating  purposes  a  definite  route  has  been  selected  which  would  serve  most  of  the 
Manhattan  section  some  distance  back  from  the  Hudson  River  waterfront.  The  exact 
location  should  not  be  adopted  without  further  study  by  the  authority  charged  with  the 
duty  of  building  the  system. 

The  location  of  the  system  far  below  the  surface  in  Manhattan  will  make  it  possible 
to  construct  it  by  tunneling  methods  rather  than  by  the  expensive  cut-and-cover  methods 
of  work  nearer  the  surface,  with  the  necessity  for  underpinning  abutting  buildings  and 
for  maintaining  existing  sewers,  wrater  mains  and  other  public  utilities  and  conduits.  It 
will  also  place  the  system  entirely  out  of  the  way  of  the  future  rapid-transit  construction 
Manhattan  will  require. 

Cycles  of  Operation 

A  consignment  of  freight  for  one  of  the  Manhattan  terminals,  coming  in  a  train  with 
freight  for  other  parts  of  the  Port  District,  will  enter  the  existing  break-up  yard  of  the 
railroad  company.  Here  the  standard  railroad  cars  will  be  classified  as  at  present,  and  the 
car  containing  this  shipment  together  with  others  containing  other  freight  for  Manhattan 
will  be  delivered  to  the  public  or  private  company  operating  the  terminal  system  at  the 
intersection  of  its  belt  line  with  the  railroad  company's  line.  The  standard  railroad  cars 
will  be  hauled  to  the  joint  yard  and  placed  in  a  receiving  yard,  whence  they  will  be  switched 
to  tracks  alongside  the  inbound  ends  of  long  transfer  platforms. 

Each  of  these  platforms,  twenty-four  in  number,  will  have  a  standard-equipment 
track  on  one  side  and  an  automatic-electric  track  on  the  other  side.  The  freight  will  be 
unloaded  from  the  standard  railroad  car  upon  trailers  about  3  x  6  ft.,  and  the  trailers 
will  then  be  hauled  by  tractors  or  by  hand  along  the  platform  and  placed  upon  one  of  the 
automatic-electric  cars,  which  will  hold  twelve  trailers.  The  standard  railroad  car  will 
be  pushed  along  the  platform  to  the  outbound  end  and  reloaded  with  outgoing  freight 
from  other  trucks,  whence  it  will  pass  into  an  advance  yard  and  be  despatched  to  the  rail- 
road from  which  it  came,  or  to  any  other  railroad  to  which  it  is  to  be  delivered. 

The  consignment  of  freight  will  meanwhile  have  been  loaded  upon  one  of  the  special 
electric  cars  —  a  car  somewhat  larger  than  the  ordinary  box  car,  with  a  roof  to  protect 
its  contents,  but  roll  sides  to  permit  trailer  trucks  to  be  wheeled  upon  it  at  any  point. 

This  car,  controlled  from  alongside  by  a  switch  on  the  car  within  reach  of  an  operator 
on  the  transfer  platform  or  on  the  ground,  will  move  from  the  platform  at  a  low  rate  of 
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speed  (from  2.2  to  6.6  miles  per  hour)  and  be  switched  to  a  track  assigned  to  the  particular 
terminal  to  which  the  freight  is  destined,  freight  for  only  one  terminal  having  been  placed 
on  the  car.  When  sufficient  automatic-electric  cars  have  been  accumulated,  eight  will  be 
coupled  together  and  despatched  in  a  train.  This  train,  with  no  other  manual  direction 
than  the  throwing  of  the  track  switch,  will  be  accelerated  to  a  speed  of  1,200  ft.  per  min. 
(13.2  miles  per  hour)  and  take  its  place  at  not  less  than  an  established  distance  behind 
another  train  probably  destined  for  a  different  terminal.  The  train  will  bear  a  distinctly 
visible  indication  of  its  destination,  and  when  it  reaches  the  entrance  of  its  terminal  an 
operator  will  throw  a  switch  and  divert  it  to  a  siding,  where  brakes  will  automatically 
be  applied  and  it  will  come  to  a  stop. 

From  this  siding  the  automatic-electric  cars  will  be  run  singly  at  slow  speed  upon  an 
elevator.  The  elevator  will  raise  the  cars  one  at  a  time  to  an  inbound  platform  at  the 
street  level  and  the  cars  will  be  run  off  under  their  own  power.  This  platform  will  be 
the  length  of  several  cars,  and  each  car  will  remain  alongside  the  platform  a  minimum  of 
twelve  minutes,  affording  ample  time  for  the  wheeling  off  of  the  trailer  trucks  and  the 
wheeling  on  of  empty  trucks.  The  consignment  will  be  placed  on  the  platform  to  be  called 
for,  as  at  the  ordinary  freight  house,  or  removed  to  storage  if  the  consignee  fails  to  call 
for  it  within  the  free  time  limit. 

The  automatic-electric  cars,  having  discharged  their  loads  and  received  empty  trailers, 
will  be  advanced  one  by  one  to  a  second  elevator,  which  will  lower  them  one  floor  to  the 
outbound  platform  at  the  basement  level.  Here  the  cars,  after  having  again  at  least 
twelve  minutes  in  which  to  unload  their  empty  trailers  and  receive  loaded  trailers  with 
outbound  freight,  each  car  receiving  freight  for  a  single  railroad,  will  proceed  back  to  the 
original  elevator  shaft.  The  cars  will  then  be  run  upon  the  first  elevator  and  be  lowered 
to  the  track  level,  this  elevator  having  meanwhile  made  several  trips  and  brought  other 
cars  to  the  inbound  level. 

Running  off  the  elevator  at  the  side-track  level,  the  automatic-electric  cars  will  be 
held  until  eight  have  accumulated,  when  they  will  be  coupled  and  despatched  as  a  train 
by  exactly  the  same  process  as  from  the  New  Jersey  yard,  an  interlocking  signal  system 
controlling  the  time  when  the  train  shall  enter  the  main-line  system. 

Arriving  at  the  joint  yard,  the  train  will  be  switched  to  one  of  the  tracks  of  a  receiving 
yard,  where  it  will  be  brought  to  a  stop  automatically  as  before.  Here  the  automatic- 
electric  cars  will  be  cut  off  one  at  a  time,  and  started  by  an  operator  walking  alongside, 
the  cars  moving  at  a  speed  of  2.2  miles  per  hour.  They  will  proceed  over  a  series  of 
switches  and  crossovers,  controlled  from  a  central  tower,  by  which  they  will  be  diverted  to 
the  proper  tracks  at  the  transfer  station. 

The  cars  will  be  stopped  at  the  outbound  ends  of  the  transfer  platforms.  The  loaded 
trailers  will  be  removed  and  transferred  to  standard  freight  cars,  other  trailers  previously 
emptied  will  be  hauled  by  tractors  along  the  platform  to  the  inbound  end  of  the  platforms, 
the  empty  automatic-electric  cars  will  be  advanced  to  the  inbound  section  of  the  transfer 
station  to  receive  new  loads,  and  the  cycle  will  have  been  completed. 

An  important  feature  of  the  automatic-electric  system  is  the  contemplated  trailing 
dead  section  of  track,  which  will  make  it  impossible  for  one  train  to  come  closer  than  a 
certain  safe  distance  from  the  train  preceding. 
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New  York  Central  Connection 

A  special  connection  is  required  in  the  initial  development  to  accommodate  the  New 
York  Central  Railroad.  It  is  proposed  to  establish  at  the  New  York  Central's  Sixtieth 
Street  yard  a  transfer  station  similar  in  character  to  that  in  New  Jersey,  from  which 
will  be  constructed  a  double-track  connection  to  the  main  loop. 

Incoming  New  York  Central  trains  of  automatic-electric  cars  will  enter  the  main 
system  at  this  junction  and  pass  south  into  the  terminal  system  in  the  same  direction  and 
in  the  same  manner  as  New  Jersey  automatic-electric  trains  until  they  reach  the  desired 
terminal.  Outgoing  New  York  Central  automatic-electric  trains  will  continue  south, 
follow  the  south  tunnels  to  New  Jersey,  be  detoured  around  the  joint  yard,  come  back 
upon  the  main  system  at  the  north  end  of  the  joint  yard,  move  east  through  the  main 
system  and  be  switched  to  the  spur  running  to  the  Sixtieth  Street  yard. 

Non-Interference  with  Present  Operations 

Inasmuch  as  the  Manhattan  terminals  and  main  line  of  the  proposed  automatic- 
electric  system  are  to  be  located  inland  from  the  waterfront,  and  the  New  Jersey  belt  line 
and  joint  yard  will  be  on  ground  at  present  unoccupied  in  the  Hackensack  Meadows, 
the  initial  development  of  the  automatic-electric  system  as  outlined  in  the  preceding  para- 
graphs can  be  constructed,  equipped  and  placed  in  operation  without  in  any  way  hampering 
the  operation  of  present  facilities.  The  importance  of  this  feature  will  be  realized  when 
it  is  considered  that  the  estimated  period  required  for  the  construction  of  this  system 
under  the  most  favorable  circumstances  is  three  years. 

Certain  other  projects  that  have  come  before  the  Commission  would  require  tearing 
up  existing  tracks  or  abandoning  certain  piers  to  make  way  for  the  new  construction. 
Such  a  procedure  would  greatly  add  to  the  existing  congestion  and  produce  a  well-nigh 
intolerable  state  of  affairs  that  would  inevitably  last  for  several  years.  Any  attempt  to 
construct  a  new  system  piecemeal  on  the  site  of  existing  facilities  would  greatly  extend 
the  construction  period  as  well  as  increase  the  cost. 

« 

Manhattan  Terminals 

Twelve  Manhattan  terminals  will  be  required  immediately.  Five  more,  it  is  estimated, 
can  subsequently  be  added  before  the  terminal  capacity  reaches  the  capacity  of  the  joint 
yard  and  main  tracks. 

Much  depends  upon  the  design  of  the  terminals  in  Manhattan.  The  handling  costs 
at  the  present  pier  stations  have  been  found  to  be  the  largest  single  item  of  expense  of 
railroad  terminal  operation,  not  to  mention  the  enormous  cost  incident  to  truck  delays 
resulting  from  congestion.  These  high  handling  costs  are  attributable  to  several  causes, 
foremost  of  which  are  lack  of  platform  space  and  congestion  of  drays.  The  Commission 
has  sought  to  avoid  the  same  mistakes  in  its  proposed  inland  terminals.  Abundant  drive- 
way and  platform  space  have  been  provided,  inbound  and  outbound  freight  will  be  handled 
at  different  levels,  and  the  arrangement  of  driveways  is  such  that  there  will  be  no  conflict 
of  trucks  coming  to  the  terminal  for  different  purposes,  the  traffic  on  certain  of  the  adjacent 
streets  being  restricted  to  one-way  operation. 

To  provide  ample  space  for  holding  inbound  freight  awaiting  consignees,  and  storage 
space  as  well  for  spare  trailer  trucks,  it  is  proposed  to  build  a  floor  above  the  inbound 
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level  as  a  part  of  each  terminal.  Above  that  it  is  proposed  to  build  two  additional  stories 
for  warehouse  purposes,  and  it  is  estimated  that  the  revenues  that  can  be  obtained  from 
these  additional  floors  will  contribute  materially  to  a  reduction  of  the  fixed  charges  against 
the  system.  Besides  the  two  warehouse  floors  incorporated  ip  the  design,  estimates  have 
been  made  of  the  extra  cost  of  and  revenues  obtainable  from  two  additional  floors  per 
terminal  for  loft,  manufacturing  or  office  purposes. 

It  is  proposed  to  provide  two  main  tracks  for  the  main  system  and  an  independent 
elevator  and  platform  system  for  each  main  track  at  each  terminal.  At  each  terminal 
there  will  therefore  be  two  car  elevators  that  run  the  entire  vertical  distance  between  the 
deep-level  tracks  and  the  auxiliary  terminal  floor  just  above  the  street  level,  and  two 
other  shuttle  car  elevators  that  run  between  this  floor  and  the  outbound  floor  just  below 
the  street  level. 

Two  Systems  in  Pakallel 

Assurance  against  complete  suspension  of  service  through  accidents  is  important  in 
a  system  such  as  the  automatic-electric.  This  is  provided  in  large  measure  by  the  division 
of  the  plant  into  two  separate  and  parallel  systems.  There  are  two  main  tracks,  each 
with  its  own  tunnels,  each  with  its  half-terminals  complete  as  to  sidings,  elevators  and 
platforms.  An  accident  to  one  elevator  would  merely  incapacitate  one-twenty-fourth  of 
the  terminal  facilities.  Even  a  derailment  on  the  main  line  would  leave  half  of  the  plant 
in  commission. 

It  is  proposed  to  have  emergency  connections  with  the  power  plants  of  the  large 
public  utility  companies  operating  in  Manhattan  to  insure  against  failure  of  the  electric 
power. 

Character  of  Traffic  to  be  Handled 

Virtually  all  of  the  traffic  now  handled  at  the  railroad  pier  stations  and  at  the  freight 
houses  of  the  float-bridge  terminals  can  be  handled  economically  on  the  recommended 
system.  The  team-track  and  heavy  freight  of  the  float-bridge  terminals  cannot  be 
accommodated,  and  these  terminals  should  be  retained.  This  would  also  include  the 
Thirty-third  Street  yard  of  the  New  York  Central,  which  has  float-bridge  connections 
not  in  present  use.  The  St.  Johns  Park  Terminal  of  the  New  York  Central  should 
be  abandoned  and  the  New  fcYork  Central  tracks  in  Tenth  and  Eleventh  Avenues 
removed. 

Much  freight  not  now  handled  at  the  pier  stations  can  be  taken  care  of  admirably  in 
the  new  system.  This  applies  particularly  to  milk,  and  to  other  perishable  food  unloaded 
in  New  Jersey  and  trucked  to  New  York.  The  suggested  method  of  handling  these  com- 
modities by  the  automatic-electric  system  is  part  of  the  Commission's  plan  for  improving 
the  Port's  system  of  food  distribution,  and  is  set  forth  more  fully  elsewhere  in  the 
report. 

The  system  is  also  well  adapted  to  the  handling  of  express  packages.  At  present 
the  express  companies  are  poorly  equipped  in  the  way  of  terminals  to  serve  the  public 
in  a  satisfactory  manner.  An  express  station  at  each  automatic-electric  terminal  will 
make  for  a  much  improved  express  service. 

It  is  not  essential  that  all  freight  carried  by  the  automatic-electric  system  be  carried 
on  trailer  trucks.    These  trucks  will  be  convenient  for  most  commodities  to  reduce  rehand- 
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ling.  Shipments  that  will  not  go  on  the  trailers  can  be  loaded  directly  upon  the  automatic- 
electric  cars,  or  placed  in  detachable  motor-truck  bodies  which  can  be  hauled  through 
on  the  automatic-electric  cars,  and  delivered  at  the  terminals  to  motor-truck  chassis  which 
will  take  them  to  the  store  door. 

It  will  also  be  possible  to  bring  a  certain  number  of  standard  cars  through  the  system 
and  into  the  terminals.  This  practice  will  probably  not  be  much  resorted  to,  inasmuch 
as  the  bulk-breaking  facilities  at  the  transfer  yards  will  be  adapted  to  every  commodity 
the  system  can  handle. 

Comparative  Capacities  and  Costs 

With  twelve  Manhattan  terminals  the  initial  development  of  the  automatic-electric 
system,  normally  operated  ten  hours  a  day,  has  an  estimated  capacity  of  10,000,000  tons 
yearly,  the  tonnage  expected  in  1929.  The  estimated  yearly  capacity  of  the  steam  belt 
line,  joint  yard  and  Hudson  River  tunnels  is  14,260,000  tons,  and  the  capacity  of  the  entire 
system  can  be  brought  to  that  figure  by  building  five  additional  terminals.  The  capacity 
of  the  present  facilities  is  indeterminate,  but  the  congestion  at  times  indicates  that  it  is 
not  in  excess  of  the  present  peak  loads.  Table  1  compares  the  capacities  of  the  recom- 
mended system  and  the  pres- 
ent facilities,  the  capacity  of 


Table  i  —  Estimated  Maximum  Capacity 

Tons  of  freight 
per  year 

Automatic-electric  system 14,260,000 

Present  car  float-pier  station  system      8 ,  000 ,  000 


Added  capacity 6,260,000    77.8% 

Standard-equipment  elevated  sys- 
tem       6,115,000 

Standard-equipment  underground 
system 6,115,000 


the  latter  being  assumed  as 
that  of  the  maximum  short- 
period  traffic  found  by  the 
clockings  sustained  for  a  year. 
The  capacities  of  the  ele- 
vated and  subway  systems 
for  standard  equipment  are 
also  shown  for  comparison. 
They,  moreover,  are  based  on 
operation  for  24-hour  days. 
Table  2  shows  for  comparison  the  estimated  costs  of  construction  and  equipment, 
ready  to  operate,  of  the  automatic-electric,  the  standard-equipment  elevated  and  the 
standard-equipment  underground  systems.  The  automatic-electric  figure  covers  twelve 
Manhattan  terminals,  which  will  give  an  estimated  capacity  of  10,000,000  tons.  All  three 
figures  are  based  on  1918 
prices,  which  the  Commis- 
sion deems  as  nearly  normal 
for  the  future  as  can  be 
obtained.  In  this  and  the 
succeeding  tables  the  interest 


Table  2  —  Estimated  Cost  of  Construction  and  Equipment 

at  1918  Prices 

Automatic-electric  system $201 ,190,000 

Standard-equipment  elevated  system 241 ,  131 ,000 

Standard-equipment  underground  system.       255 ,  009 ,  000 


rate  for  money  borrowed  for  construction  is  assumed  at  5  per  cent.  Amortization  of  the 
entire  investment  in  fifty  years  is  provided  in  all  of  the  automatic-electric  estimates  that 
follow,  but  not  in  those  for  the  other  systems. 

Table  3  shows  the  estimated  cost  per  ton  of  operating  each  plant,  and  the  costs  at 
those  rates  for  moving  10,000,000  tons  of  freight  per  year.  The  automatic-electric  system 
alone  has  a  10,000,000-ton  capacity,  but  to  show  the  other  systems  as  favorably  as  possible 
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Table  3  —  Estimated  Cost  of  Moving  10,000,000  Tons  of 
Freight  From  Break-Up  Yards  to  Manhattan  Stations 
at  1918  Prices 

Per 

ton 

Present  car  float-pier  station  system.  $2 .  25 
Automatic-electric  system 1 .  82 


Ten  million 
tons 

[$22,500,000 

18,200,000 


this  fact  is  disregarded.    Expanding  them  to  the  desired  capacity  would  require  much 
new  construction,  entailing  additional  fixed  charges  that  would  undoubtedly  keep  the 

unit  costs  of  operation, 
which  include  both  direct 
costs  and  fixed  charges,  at 
least  up  to  the  figures  re- 
corded. 

Thus  the  advantage  of  the 
automatic-electric  system 
over  either  standard-equip- 
ment system  is  overwhelm- 
ing in  capacity  and  cost  of 
operation,  with  less  capital  in- 
vestment, and  consequently 
the  standard-equipment  system  can  be  excluded  from  further  consideration. 

Return  on  Investment 

The  advantage  of  the  automatic-electric  system  over  present  methods  is  marked  as 
to  both  capacity  and  cost.  The  increased  capacity  alone  would  not  justify  the  new  system, 
but  the  difference  of  43  cents  per  ton  in  operating  costs  means  that  the  system  will  pay 
5  per  cent  on  the  investment  and  save  19  per  cent  of  the  present  cost  of  the  terminal 
operations  covered  in  the  railroad  rate. 

This  is  not,  however,  the  only  saving  possible  through  the  automatic-electric  system. 
It  is  but  one  of  fourteen  items  listed  in  Table  4,  in  every  one  of  which  the  public  is  directly 
or  indirectly  concerned. 


Saving,  automatic-electric  system.  So. 43  $4,300,000 

Standard-equipment  elevated  system  S3 .  47  $34 ,  700 ,  000 
Standard-equipment      underground 

system 3.66  36,600,000 


Item  1  is  that  indicated  in 
Table  3,  amounting  to  about 
43  cents  per  ton  or  $4,3 18,000 
on  10,000,000  tons.  It  in- 
cludes (a)  the  direct  ad- 
vantage of  the  automatic- 
electric  system  over  present 
facilities  in  the  sum  of  direct 
costs,  fixed  charges  and 
credits  from  two  revenue-pro- 
ducing warehouse  floors  in 
each  terminal;  (b)  the  esti- 
mated value  of  an  average 
saving  of  two  days  in  the 
cycle  at  the  Port  of  the  rail- 
road cars  handling  the 
freight,  and  (c)  the  estimated 
saving  through  material  re- 
duction in  the  movement  of 
empty  cars.  (At  present 
approximately  25  per  cei^t  of 
the  cars  in  Manhattan  pier-station  service  move  empty  one  way.) 


Table  4  —  Saving  by  Automatic-Electric  System  on  Basis 
of  10,000,000  Tons  Handled  Annually 

1.  Saving  over  present  system  in  railroad 
operation ? $4,318,000 

2.  Saving  in  truck  delays. 1 ,648,000 

3.  Saving  in  trucking  distances 1 ,  154,000 

Total $7,120,000 

Per  cent  above  5%  interest  on  $201,190,000  3 .  54% 

4.  Net  rentals  from  two  additional  loft  floors.    6 ,416 ,000 
Total  saving 13,838,000 

Per  cent  above  5%  interest  on  $218,630,000  6 .  22% 

Important  Items  of  Saving  Impracticable  to  Estimate 

Accuratel 

5.  Increased  average  loading  of  railroad  cars. 

6.  Increased  average  loading  of  trucks. . 

7.  Saving  to  public  through  quicker  terminal  movement. 

8.  Reduction  in  trucking  expense  to  tenants  of  terminal 
buildings. 

9.  Reduction  of  trucking  of  milk,  produce  and  live  poultry 
from  New  Jersey. 

10.  Inherent  possibilities  of  saving  in  spoiling  of  food. 

11.  Decreased  maintenance  in  city  streets. 

12.  Freedom  from  interruption  by  fog  and  ice. 

13.  Increased  real  estate  values. 

14.  Increased  commercial  capacity  of  all  Manhattan. 
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Items  2  and  3  are  direct  public  benefits  arising  from  eliminating  congestion  and 
consequent  idle  time  of  trucks  at  stations,  and  from  making  every  station  a  receiving  and 
delivery  point  for  every  railroad  using  the  system. 

The  sum  of  items  1,  2  and  3  represents  a  saving  to  the  community  of  $7,120,000  per 
year,  or  a  net  return  on  capital  investment  required  of  3.54  per  cent  in  excess  of  the  interest 
and  amortization  charges.  This  saving  and  percentage  of  return  can  nearly  be  doubled 
(item  4)  by  building  and  renting  two  additional  loft  floors  in  each  terminal,  the  cost  of 
which  will  be  only  $17,440,000.  This  will  increase  the  total  calculable  saving  to  $13,838,000 
per  year,  or  a  net  return  on  the  capital  investment  of  6.22  per  cent  over  the  assumed  fixed 

charges. 

Items  5  tq  14  are  difficult  to  estimate  but  none  the  less  important.  The  average  load 
per  car  in  the  Manhattan  general-freight  service  will  undoubtedly  increase  when  it  becomes 
possible  to  consolidate  loads  for  or  from  the  joint  yards.  Establishing  union  stations  in 
Manhattan  will  likewise  probably  make  for  consolidation  of  truck  loads  to  and  from  the  local 
merchant  and  manufacturer.  Reducing  the  cycle  of  terminal  operations  will  expedite 
the  shipper's  freight  and  help  his  business.  Occupancy  of  lofts  in  terminal  buildings 
will  possibly  entirely  eliminate  the  trucking  expenses  of  the  tenants.  Incorporation  of 
the  food-distribution  changes  the  Commission  recommends  with  the  automatic-electric 
system  will  render  it  unnecessary  to  truck  milk,  produce  and  live  poultry  to  Manhattan 
as  at  present  from  the  waterfront  yards  in  New  Jersey,  and  will  by  lessening  the  delays 
to  and  exposure  of  all  kinds  of  perishable  foodstuffs  greatly  reduce  spoiling.  All  of  these 
reductions  in  trucking,  through  reduced  delays,  reduced  distances,  increased  loads  and  the 
substitution  to  a  large  extent  of  automatic-electric  delivery,  will  have  a  marked  effect  on 
the  wear  and  tear  on  our  city  streets,  and  the  consequent  maintenance  costs.  Freedom 
from  interruption  of  railroad  service  by  fog  and  ice  will  have  its  value.  And  finally,  the 
generally  improved  conditions  will  make  Manhattan  and  the  entire  Port  a  more  desirable 
place  in  which  to  do  business,  will  give  it  a  greater  capacity  for  doing  business  and  will 
have  a  generally  beneficial  effect  on  real  estate  values. 

These  specific  items  of  saving  attaching  to  the  automatic-electric  system  itself  merge 
into  other  public  benefits  made  possible  by  the  system,  some  of  which  perhaps  have  no. 
money  value,  but  all  of  which  make  for  the  convenience  and  comfort  of  the  community.  In 
this  category  is  the  adaptability  of  the  system  to  voluntary  store-door  delivery  and  to  the 
improved  food-distribution  system  recommended  by  the  Commission.  In  it  also  is  the 
release  of  waterfront  on  both  sides  of  the  Hudson  River  sorely  needed  for  steamship 
terminals.  All  of  these  benefits  are  discussed  at  greater  length  later  on  in  this  report. 
They  add  to  the  many  reasons  why  no  one  in  the  Port  District  can  regard  the  Commission's 
proposal  as  of  no  concern  to  him. 

Expansion  op  System 

The  initial  development  of  the  automatic-electric  system  described  in  the  foregoing 
paragraphs  solves  the  West  Side  problem  south  of  Fifty-ninth  Street  and  gives  adequate 
rplief  where  it  is  most  necessary.  It  leaves  to  be  provided  for  by  expansion  of  the  system 
the  inclusion  of  the  New  York,  New  Haven  &  Hartford  and  the  Long  Island  railroads 
and  the  removal  of  the  New  York  Central  tracks  through  Riverside  Park.  The  compre- 
hensive plan  recommended  by  the  Commission  meets  both  of  these  points  by  means  of  an 
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additional  loop  in  upper  Manhattan  connecting  with  the  initial  development  and  also 
with  a  second  joint  yard  on  the  East  River  to  serve  the  three  New  York  railroads.  While 
the  Commission  believes  that  Ward's  and  Randall's  Islands  might  best  eventually  become 
public  parks  and  that  suitable  locations  for  such  a  yard  may  be  found  in  that  vicinity 
by  the  Port  Authority  on  the  Bronx  or  Queens  shores,  the  Commission's  map,  merely  for 
purposes  of  illustration,  shows  such  a  typical  yard  on  the  city's  property  rather  than  on 
private  property. 

This  expanded  system,  with  a  line  on  the  West  Side,  another  oh  the  East  Side,  and  a 
third  auxiliary  loop  on  the  lower  East  Side,  makes  it  possible  to  build  additional  stations 
in  territory  not  now  served  by  rail,  at  the  same  time  admitting  the  New  Haven  and  Long 
Island  railroads  and  giving  all  railroads  equal  opportunity  at  all  stations. 

The  amplified  plan  offers  the  one  full  solution  of  the  problem  of  the  New  York  Central's 
West  Side  tracks  from  Spuyten  Duyvil.  The  plan  contemplates  bringing  the  New  York 
Central's  general-merchandise  freight,  perishable  foodstuffs  and  express  business  along 
the  Harlem  River  from  Spuyten  Duyvil  on  additional  tracks  to  the  proposed  East  River 
yard.  Any  other  classes  of  New  York  Central's  freight  can  then  be  handled  either  over  the 
West  Shore  system  or  at  a  new  waterfront  yard  east  of  the  Hudson.  The  West  Side  tracks 
can  and  should  then  be  removed,  and  thus  the  entire  troublesome  problem  of  whether  they 
can  be  made  unobjectionable  by  depressing  them  or  moving  them  farther  into  Riverside 
Park  disappears. 

In  addition  the  plan  recommended  has  this  advantage  —  it  will  continue  the  service 
of  the  present  system  without  interruption  while  the  new  system  is  being  constructed  and 
made  ready. 

The  additional  tracks  between  Spuyten  Duyvil  and  the  proposed  East  River  yard 
should  be  built  as  a  part  of  the  comprehensive  plan,  and  should  be  available  on  equitable 
terms  to  all  railroads  of  the  Port. 

Railroad  Service  for  Long  Island 

Brooklyn,  the  second  most  populous  section  of  the  Port,  depends  for  railroad  service 
on  a  small  number  of  piers  and  float-bridge  stations  operated  by  the  railroads,  on  some 
half  dozen  private  terminals  reached  by  float  bridges  and  served  internally  by  fragmentary 
belt-line  railroads,  and  on  local  service  rendered  by  the  Long  Island  Railroad.  The  Brook- 
lyn waterfront  is  an  attractive  one  for  shipping  and  for  industrial  development,  and  most 
of  that  part  from  the  head  of  Newtown  Creek  to  Bay  Ridge  is  intensively  developed. 

For  a  number  of  years  efforts  have  been  under  way  to  bring  about  the  construction 
of  a  continuous  marginal  railroad  from  Bay  Ridge  as  far  north  at  least  as  the  Brooklyn 
Bridge.  During  the  war  consideration  was  given  to  a  further  extension  of  this  to  the  head 
of  Newtown  Creek. 

The  Commission  believes  that  such  a  belt  line  would  not  be  satisfactory.  The  line 
would  be  about  thirteen  miles  long,  and  switching  operations  would  be  required  throughout 
its  length  to  serve  the  numerous  piers,  warehouses  and  industrial  plants  flanking  it.  This 
would  interfere  with  the  hauling  of  cars  over  the  line  and  would  probably  cause  continual 
congestion. 

This  congestion  can  be  overcome  by  building  the  line  in  short  sections  with  inde- 
pendent feeders.    For  some  time  to  come  float  bridges  can  be  relied  on  exclusively  as 
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feeders.  When  the  traffic  becomes  too  dense,  railroad  spurs  can  be  built  to  the  line  from 
the  Long  Island  Railroad  and  the  New  York  Connecting  Railroad.  One  such  spur  can 
be  extended  from  the  Bushwick  Terminal  to  the  end  of  the  line  at  the  head  of  Newtown 
Creek.  The  other  can  be  built  to  the  southerly  end  of  the  line  at  Bay  Ridge  and  a  con- 
nection over  or  under  the  ground  can  close  the  gap  at  Gowanus  Canal,  thus  reducing  the 
number  of  sections  from  three  to  two. 

Much  of  this  railroad  system  as  outlined  is  already  in  existence  with  the  float-bridge 
connections.  New  construction  can  fill  the  gaps  and  give  rail  service  to  all  parts  of  the 
developed  Brooklyn  waterfront. 

The  system  should  be  extended  into  Queens  in  the  manner  outlined  on  the  general 
plan.  Queens,  with  its  vast  area,  has  wonderful  possibilities  for  industrial  development. 
Thus  far  it  has  been  handicapped  by  lack  of  railroad  facilities,  having  no  pier  stations, 
only  two  small  private  terminals  and  no  belt-line  system.  The  existence  of  the  New  York 
Connecting  Railroad  and  various  parts  of  the  Long  Island  Railroad  makes  it  a  com- 
paratively simple  matter  to  provide  railroad  facilities  similar  to  those  recommended  for 
Brooklyn. 

Jamaica  Bay  can  easily  be  reached  by  a  spur  from  the  Long  Island-New  York  Con- 
necting belt  line,  and  such  a  spur  should  be  built. 

The  construction  of  the  expanded  automatic-electric  system  and  the  proposed  con- 
nection from  Spuyten  Duyvil  to  a  new  joint  yard  at  or  near  the  East  River  will  fit  into  the 
plan  of  service  for  Long  Island,  giving  the  New  York  Central  access  to  the  entire  Long 
Island  district. 

This  entire  plan  of  service  calls  for  the  use  of  the  Long  Island  Railroad  and  the  New 
York  Connecting  Railroad  from  Bay  Ridge  to  the  Bronx  by  all  railroads  on  equitable 
terms.  The  line  is  now  controlled  by  the  Pennsylvania  and  the  New  Haven  railroads 
for  their  own  purposes  in  the  interchange  of  freight  between  Pennsylvania  territory  and 
New  England.  A  way  can  be  found  to  bring  about  joint  use  of  the  line,  just  as  a  way  must 
be  found  to  bring  about  joint  use  of  the  waterfront  belt  line  in  New  Jersey,  now  owned 
by  three  of  the  New  Jersey  railroads. 

For  some  tune  to  come  connection  between  New  Jersey  and  the  Long  Island  belt 
system  can  be  afforded  by  a  car-float  line  from  the  Bayonne  section  to  Bay  Ridge.  Run- 
ning between  two  fixed  points,  with  full  loads  at  all  times,  such  a  ferry  will  not  be  expensive 
to  operate.  Ultimately,  when  the  traffic  warrants,  the  ferries  can  be  replaced  by  a  tunnel 
under  the  Upper  Bay. 

Beit-Line  Railroad  System 

The  Long  Island  belt-line  railroad  system  would  form  a  part  of  a  more  compre- 
hensive belt  system  for  the  entire  Port.  In  New  Jersey  the  Commission  recommends 
that  there  be  three  classes  of  belt  lines,  designated  as  inner,  middle  and  outer  belt  lines 
—  all  joined  in  a  comprehensive  and  flexible  whole. 

Inner  Belt  Lines 

The  primary  purpose  of  the  inner  or  waterfront  belt  lines  is  to  serve  steamship 
terminals  and  industries  along  their  routes. 

Nuclei  for  two  such  belt  lines  already  exist  —  one  the  fragmentary  Brooklyn  mar- 
ginal railroad  referred  to  on  the  preceding  page,  the  other  The  National  Docks  Railway, 
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the  New  Jersey  Junction  Railroad  and  the  Erie  Terminals  Railroad,  which  collectively 
extend  along  the  east  base  of  Bergen  Ridge  and  the  Palisades  from  Bayonne  to  Edgewater. 
Both  will  require  improvement  as  to  alignment  and  trackage. 

A  number  of  other  marginal  railroads  are  indicated  on  the  comprehensive  plan  along 
other  navigable  waters  in  both  States.  The  proper  sequence  of  construction  should  be 
determined  by  the  permanent  Port  Authority  in  collaboration  with  the  communities 
affected.  The  lines  need  not  be  continuous,  but  each  must  have  easy  access  to  the  other 
parts  of  the  belt-line  system. 

Middle  Belt  Lines 

There  should  be  one  middle  belt  line  on  each  side  of  the  Hudson.  The  Long  Island- 
New  York  Connecting  Railroad  and  the  line  recommended  along  the  Harlem  River  from 
Spuyten  Duyvil  to  the  East  River  will  constitute  the  middle  belt  line  for  New  York. 
That  for  New  Jersey  will  have  to  be  built,  and  should  extend  along  the  east  side  of  the 
Hackensack  Meadows  as  shown  on  the  comprehensive  plan,  connecting  with  all  of  the 
railroads. 

The  primary  purpose  of  the  middle  belt  lines  is  to  afford  a  means  for  the  direct  inter- 
change of  cars  between  railroads  and  a  thoroughfare  for  all  of  the  railroads  of  the  Port 
o  and  from  the  joint  car-float  and  joint  lighterage  stations  recommended  by  the  Com- 
mission. Because  these  cars  almost  invariably  require  classification  at  the  break-up 
yards,  the  proposed  belt  line  in  New  Jersey  is  located  wherever  possible  just  east  of  those 
yards. 

Outer  Belt  Line 

The  third  class  of  belt  line,  the  outer  belt,  is  at  first  required  for  New  Jersey  only.  It 
should  encircle  the  entire  western  half  of  the  Port,  from  tidewater  on  New  York  Bay  to 
tidewater  well  up  the  Hudson  River,  passing  outside  of  the  break-up  yards.  Its  chief 
immediate  purpose  is  to  serve  as  a  bypass  around  the  congestion  nearer  the  waterfront 
for  all  freight  that  need  not  pass  through  the  break-up  yards,  and  as  an  auxiliary  to  the 
middle  belt  line,  the  capacity  of  which  bids  fair  to  be  taxed  by  the  increased  traffic  of  the 
next  decade.  The  traffic  that  can  be  diverted  may  include  trainload  shipments  to  and  from 
steamships,  interchange  between  the  New  York  Barge  Canal  and  the  New  Jersey  rail- 
roads, railroad  interchange  originating  at  or  destined  for  points  beyond  the  break-up 
yards,  such  as  Paterson,  and  traffic  between  the  New  Jersey  railroads  and  Yonkers  and  the 
communities  to  the  north  of  that  city,  which  can  be  reached  from  Piermont  by  a  car-float 
service. 

This  is  by  far  the  most  extensive  of  the  belt-line  projects  recommended,  and  the  one 
requiring  the  most  extensive  study.  A  tentative  location  has  been  established  through  a 
survey  made  for  the  Commission  by  the  forces  of  the  State  Engineer  and  Surveyor  of  the 
State  of  New  York. 

The  line  as  located  will  begin  at  Piermont,  N.  Y.,  on  the  Hudson  River,  pass  south- 
westerly to  the  west  of  Paterson,  N.  J.,  and  the  Orange  Mountains,  come  through  the 
Orange  range  near  Summit  and  continue  in  a  generally  easterly  direction  to  termini  on 
deep  water,  reached  by  short  branches.  It  is  proposed  to  establish  one  such  terminus 
on  Newark  Bay,  one  in  Bayonne  along  the  Upper  Bay,  one  on  the  east  shore  of  Staten  Island 
and  one  on  the  Raritan  River. 
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Steamship  terminals  will  naturally  be  built  at  each  of  the  southern  termini,  and  a 
Barge  Canal  terminal  at  Piermont.  A  large  classification  yard  will  be  required  on  this 
outer  belt  line,  probably  in  the  vicinity  of  Newark  Bay,  and  the  middle  and  inner  belt 
systems  should  be  connected  with  the  outer  belt  near  that  yard. 

In  a  relatively  short  time  the  railroads  will  need  to  add  to  their  break-up  yard  facilities, 
and  the  additions  will  presumably  be  built  at  the  junctions  of  their  lines  with  the  outer  belt. 
These  additions  will  enable  the  outer  belt  to  serve  more  and  more  as  a  relief  to  the  middle 
belt. 

All  of  the  new  belt  lines  will  open  up  new  territory  for  industrial  development,  and 
should  in  time  handle  a  large  amount  of  local  industrial  traffic. 

Consolidation  of  Railroad  Marine  Operations 

The  automatic-electric  and  belt-line  systems  will  relieve  the  harbor  of  much  of  its 
car-float  movement  and  doubtless  some  of  the  lighterage  movement. 

When  all  of  the  railroad  links  embraced  in  the  comprehensive  plan  are  in  operation, 
however,  which  will  presumably  not  be  for  a  number  of  years  to  come,  there  will  still  be 
car  floats  and  lighters.  There  will  be  team-track  yards  in  Manhattan,  Brooklyn  and  else- 
where, and  doubtless  pier  stations  outside  of  Manhattan,  to  be  served  by  car  floats ;  there 
will  be  loading  of  ships  from  lighters  simultaneously  with  loading  from  the  piers,  and 
there  will  be  local  lighterage  deliveries  of  bulk  freight  throughout  the  harbor. 

The  harbor  waters,  reaching  their  800  miles  of  frontage,  have  a  flexibility  not  attain- 
able in  any  railroad  system.  To  depend  almost  wholly  on  water  transfer  is  undesirable; 
to  disregard  the  utility  of  water  transfer  for  many  kinds  of  terminal  service  is  equally 
undesirable. 

Consolidation  is  the  keynote  to  economical  marine  operations.  At  present  there  is 
wasteful  duplication.  Nearly  every  railroad  in  the  Port  has  its  independent  fleet  of  tug- 
boats, car  floats  and  lighters,  its  independent  pier  stations,  even  in  outlying  districts  of 
little  business,  its  independent  float  bridges,  float-bridge  yards  and  lighterage  piers. 

Consolidation  of  fleets  is  recommended,  to  make  it  possible  to  operate  with  a  much 
smaller  total  of  boats  at  a  higher  load  factor.  Joint  car-float  and  joint  lighterage  receiving 
stations,  separated  to  avoid  congestion,  should  be  built  at  new  railheads  on  shallow 
waters  not  suited  to  shipping,  thereby  releasing  the  present  railhead  occupancy  for  steam- 
ship terminal  development  and  at  the  satne  time  giving  steamship  companies  and  private 
terminal  companies  throughout  the  Port  the  great  advantage  of  receiving  and  delivering 
their  railroad  goods  at  possibly  six  points  instead  of  nearly  twenty.  Whether  existing 
pier  stations  not  eliminated  by  the  automatic-electric  system  should  be  operated  jointly 
or  by  the  individual  companies  may  be  left  for  future  decision,  but  joint  stations  can  easily 
be  established  in  outlying  districts  not  capable  of  supplying  the  individual  roads  with 
enough  traffic  to  justify  separate  stations. 

Here  again  the  need  for  a  port  authority  is  apparent.  During  the  war  the  United 
States  Railroad  Administration,  havlhg  jurisdiction  over  all  railroad  property  regardless 
of  State  and  municipal  lines,  made  a  start  by  putting  some  of  the  existing  facilities  to 
joint  use.  To  make  the  plan  thoroughly  effective  the  existing  facilities  must  be  remodeled, 
and  the  remodeling  must  all  be  done  under  the  supervision  of  otie  agency. 
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Ultimate  Electrification 

Steam  is  the  present  motive  power  for  nearly  all  of  the  railroad  freight  movement 
in  the  Port  District.  Except  iii  the  case  of  the  autotnatic-electric  system,  arid  certain 
of  the  standard-equipment  lines  where  fot  one  reason  or  another  steatn  operatiori  would 
be  objectionable,  the  recommended  lines  will  presumably  be  built  for  steatti  operation. 
They  should  be  built,  however,  with  a  view  to  future  electrification.  Railroad  electri- 
fication has  tnade  great  strides  since  the  beginning  of  the  twentieth  century,  and  it  is 
probable  that  in  the  riot  too  distarit  future  all  railroad  terminal  districts  will  be  electrified, 
both  to  elitriinate  the  smoke  nuisance  arid  to  effect  economies  af  operation. 

Measures  (or  Immediate  Relief 

While  the  automatic-electric  system,  the  belt-line  system  and  the  joint  car-float 
stations  and  lighterage  stations  can  ali  be  built  and  put  into  operation  without  interfering 
with  present  operations*  several  years  will  be  required  to  do  this.  Meanwhile  two  steps 
can  be  taken  at  once  to  bring  about  partial  relief  in  the  face  of  the  growing  congestion. 
One  of  these  is  the  consolidation  of  marine  equipment,  the  other  is  the  inauguration  of 
"  voluntary  store-door  delivery." 

Consolidation  of  marine  equipment  need  not  await  consolidation  of  terminals  at  any 
point.  The  advantages  of  a  single  large  fleet  of  tugs,  car  floats  and  lighters  in  place  of  a 
number  of  independent  fleets  can  be  realized  immediately. 

"  Voluntary  store-door  delivery  "  offers  a  still  better  opportunity  for  relief.  Investi- 
gation has  shown  that  probably  thirty  per  cent  of  the  railroad  business  of  Manhattan  is 
in  carload  lots,  and  a  considerable  amount  of  that  of  the  other  sections  of  the  Port  is  in 
large  consignments.  The  congestion  at  pier  and  other  freight  stations  can  be  materially 
relieved  by  bypassing  this  freight  and  making  pickups  and  deliveries  direct  between  these 
large  companies  and  the  railroad  yards.  This  will  involve  what  might  be  termed  a  "  partial 
or  voluntary  store-door  delivery."  A  direct  motor-truck  service  would  be  inaugurated 
between  transfer  platforms  constructed  at  the  railroad  yards  and  large  shippers  in  Man- 
hattan and  elsewhere  in  the  Port. 

To  avoid  rehandling  of  the  freight  there  should  be  a  considerable  number  of  detach- 
able truck  bodies  with  a  comparatively  smatl  number  of  chassis,  so  that  goods  could  be 
transferred  from  the  car  to  the  truck  body  at  the  transfer  platform  and  delivered  direct 
to  the  consignee.  The  service  should  be  controlled  by  some  suitable  medium  between 
merchant  and  railroad. 

These  measures  for  immediate  relief  involve  no  expenditures  not  utilized  in  the 
ultimate  plan  other  than  the  construction  of  a  few  transfer  platforms  —  for  the  motor- 
truck chassis,  detachable  bodies  and  voluntary  store-door  delivery  should  remain  as 
auxiliaries  to  the  automatic-electric  stations  —  and  the  Commission  urges  that  they  be 
adopted  at  once. 

Markets  and  food  Distribution 

Bound  up  with  the  railroad  freight  problem  of  Manhattan  is  the  system  of  markets 
and  food  distribution.  This  is  one  of  the  most  important  as  well  as  difficult  phases  of  the 
Port  problem  —  one  that  comes  closest  to  the  public,  inasmuch  as  it  affects  the  price  and 
quality  of  food  put  on  the  table  at  every  meal. 
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New  York  is  the  market  center  of  the  country.  Foodstuffs,  perishable  and  other- 
wise, are  shipped  to  New  York  from  Maine,  from  California,  from  Texas,  from  Florida. 
The  shippers  rely  largely  on  commission  men  to  find  a  market.  There  is  no  agency  for 
controlling  this  constant  inflow,  storage  facilities  are  limited  and  the  market  frequently 
becomes  so  glutted  that  goods  spoil  before  they  reach  the  consumer. 

On  the  lower  West  Side  of  Manhattan  has  grown  up  the  primary  market  for  these 
goods.  Here  the  railroads  have  pier  stations  devoted  mainly  to  foodstuffs,  and  several 
of  the  coastwise  and  transoceanic  steamship  companies  handling  foods  in  large  quantities 
have  their  piers.  The  goods  undergo  a  series  of  sales,  varying  with  the  commodity  and 
other  conditions.  In  the  primary  market  itself,  which  includes  stores  along  or  in  the 
vicinity  of  Washington  Street  for  a  distance  of  half  a  mile,  we  find  commission  men,  auction- 
eers, wholesalers  and  jobbers.  Their  customers  are  retailers  from  lower  Manhattan, 
buyers  for  hotels,  restaurants,  hospitals  and  other  institutions,  and  wholesalers  and  jobbers 
from  other  markets,  such  as  the  Wallabout  Market  in  Brooklyn,  which  depend  mainly 
upon  the  primary  market  for  their  supplies.  The  customers  of  these  secondary  markets, 
are  in  turn  retailers  from  the  areas  they  serve,  together  with  a  few  large  consumers. 

At  whatever  point  the  goods  are  consumed,  they  come  first  to  the  primary  market, 
where  they  encounter  the  largest  number  of  prospective  buyers;  attempts  to  bypass  this 
market,  as  through  direct  shipments  to  the  Wallabout  Market,  have  been  generally 
unsuccessful.  Each  stop  of  the  food  means  additional  delay,  additional  handling,  addi- 
tional waste  and  additional  cost  to  the  consumer.  Yet  the  system  is  the  growth  of  many 
years,  and  those  engaged  in  it  are  seemingly  agreed  that  it  cannot  successfully  be  changed. 

No  one  will  deny  that  the  present  system  is  highly  unsatisfactory.  There  must  be 
fewer  handlings.  The  resident  of  the  Bronx  should  not  be  obliged  to  pay  to  have  his 
apples  loaded  upon  a  truck  at  a  pier  station,  hauled  a  few  blocks,  unloaded  at  a  Wash- 
ington Street  store,  loaded  upon  another  truck  and  hauled  to  Harlem  Market,  unloaded 
and  reloaded  at  this  point  and  trucked  a  third  time  before  he  sees  them  at  his  local  grocer's. 
Newark's  residents  must  be  able  to  intercept  produce  passing  through  on  the  Pennsyl- 
vania Railroad  before  it  is  unloaded  at  Jersey  City,  ferried  across  to  the  primary  market 
in  New  York  and  ferried  back  to  New  Jersey. 

The  simplest  way  to  remedy  the  situation  might  appear  to  be  to  break  up  the  primary 
market  and  establish  independent  primary  markets  in  the  Bronx,  Brooklyn  and  other 
populous  sections.  To  attempt  to  do  this  abruptly,  the  Commission  is  convinced,  would 
be  a  fatal  mistake.  While  changed  methods  are  called  for,  the  changes  should  be  evolu- 
tionary and  not  revolutionary.  The  need  is  not  so  much  for  the  elimination  of  the  dealer 
in  the  primary  market  and  the  secondary  market  as  for  the  elimination  of  the  actual 
movements  of  the  food  from  one  dealer  to  another.  This  can  be  accomplished  by  the 
providing  of  food  receiving  stations  where  the  goods  can  receive  proper  care  while  await- 
ing distribution,  and  by  a  system  of  sampling  and  certification  under  public  direction. 
Buyers  will  then  find  it  necessary  to  see  only  the  samples  at  the  primary  market,  and  their 
orders  can  be  filled  by  direct  shipment  from  the  receiving  stations. 

The  principal  receiving  station,  as  conceived  by  the  Commission,  will  be  at  or  near 
the  joint  yard  of  the  automatic-electric  system  in  New  Jersey.  Goods  from  this  station 
can  be  shipped  on  trailer  trucks,  or,  if  they  require  refrigeration,  on  special  truck  bodies, 
to  any  desired  station  on  the  automatic-electric  system,  which  covers  virtually  all  of  Man- 
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hattan.  The  Bronx  will  be  reached  through  the  station  in  that  borough,  around  which 
will  naturally  grow  a  secondary  market.  Brooklyn,  Queens,  Staten  Island  and  New  Jersey 
points  will  be  reached  by  the  belt-line  railroad  system  recommended  by  the  Commission 
as  part  of  its  comprehensive  plan. 

The  food  receiving  stations  referred  to  will  include  dry  and  cold-storage  warehouses, 
sampling  rooms,  facilities  for  reconditioning  and  grading.  Commodities  sjch  as  dressed 
meat  requiring  a  constant  temperature  will  be  transferred  from  the  railroad  cars  to  special 
truck  bodies  in  rooms  where  the  required  temperature  is  maintained,  thus  removing  the 
objection  of  transfer  before  ultimate  destination  is  reached.  Milk  trains  will  run  to  these 
transfer  stations  instead  of  to  the  waterfront  terminals,  and  the  milk  containers  will  there 
be  transferred  to  special  truck  bodies  which  can  be  placed  on  chassis  and  moved  to  the 
pasteurization  plants  or  hauled  on  the  automatic-electric  cars  to  the  stations  nearest  those 
plants. 

Foodstuffs  can  be  shipped  from  the  food  receiving  stations  of  the  joint  yard  to  any  of 
the  terminals  on  the  automatic-electric  system,  from  which  the  goods  can  be  trucked 
to  the  present  primary  market.  In  the  course  of  time,  however,  it  is  probable  that  the 
wholesalers  and  jobbers,  will  see  the  advantage  of  relocating  nearer  the  terminals.  Market 
structures  far  better  adapted  to  the  business  than  the  old  and  small  buildings  of  the  present 
primary  market  can  be  built  adjoining  the  terminals,  with  overhead  access  so  that  trailer 
trucks  can  deliver  the  goods  to  the  market.  In  this  way  the  congestion  and  insanitary 
condition  of  the  present  market  will  be  overcome,  but  by  an  orderly  voluntary  process  of 
the  dealers,  and  not  by  any  attempt  to  force  them  to  definitely  established  quarters. 

Certain  steamship  piers  can  be  equipped  with  receiving  stations  of  the  same  character 
as  those  suggested  for  the  joint  railroad  yards,  and  can  be  linked  up  by  a  trucking  service 
to  the  market  terminals  above  outlined. 

Better  Use. of  Waterfront 

New  York's  waterfront  structures,  except  in  the  case  of  a  few  piers  of  recent  construc- 
tion, are  inheritances  from  other  days  of  different  requirements.  When  ships,  cargoes 
and  the  entire  traffic  of  the  Port  were  small,  narrow  single-decked  piers  seemed  to  fill 
every  need,  and  the  lack  of  storage  space  was  not  felt.  Subsequently  the  facilities  were 
outgrown. 

The  Department  of  Docks  of  the  City  of  New  York  has  always  been  compelled  to 
work  within  certain  limitations  —  both  by  provisions  of  the  city  charter  and  at  times 
under  financial  limitations  —  but  has  from  time  to  time  replaced  old  and  inadequate 
piers  by  more  modern  types  and  at  present  has  large  plans  under  way  for  Manhattan  and 
Staten  Island  referred  to  elsewhere  in  this  report. 

The  limitations  of  the  city's  charter  may  operate,  unless  changed,  to  prevent  the  City 
of  New  York  from  keeping  pace  in  the  development  of  that  portion  of  the  waterfront 
over  which  it  retains  control  with  the  developments  of  other  portions  of  the  Port  which 
may  come  under  the  control  of  the  proposed  Port  Authority.  This  Commission  invites 
attention  by  the  Legislature  of  the  State  of  New  York  to  this  question,  and  there  may  be 
like  inhibitions  or  limitations  in  the  laws  of  New  Jersey  which  may  also  require  revision. 

Adequate  reorganization  of  the  waterfront  as  a  whole,  like  adequate  reorganization 
of  the  railroad  system,  can  be  brought  about  only  by  large-scale  operations  under  the 
direction  of  a  central  authority,  working  from  a  comprehensive  plan. 
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Hudson  River  Waterfrontjn^Manhattan 

The  Hudson  River  frontage  of  lower  Manhattan  is  the  most  sought-for  waterfront 
in  the  Port.  The  Commission  has  therefore  given  it  special  attention  and  has  worked 
out  a  plan  for  reconstructing  the  facilities  from  the  Battery  to  Fifty-ninth  Street. 

Last  spring  the  Commissioner  of  Docks  of  the  City  of  New  York  submitted  to  the 
Sinking  Fund  Commission  a  plan  involving  the  reconstruction  of  the  piers  from  Fulton 
Street  to  Periy  Street,  and  that  body  adopted  the  plan  on  July  29  last. 

The  Commissioner  of  Docks  has  deferred  presenting  to  the  Sinking  Fund  Commission 
a  plan  for  the  section  above  Perry  Street  pending  a  decision  by  the  Secretary  of  War  on 
an  application  of  the  City  of  New  York  for  an  extension  of  the  pierhead  line  from  Perry 
Street  to  Seventy-second  Street. 

Plans  for  developing  other  sections  of  waterfront  have  been  formally  adopted  by 
various  municipalities  within  the  Port,  and  in  the  absence  of  conflict  with  its  conception 
of  the  needs  of  the  Port  as  a  whole  this  Commission  has  incorporated  those  plans  in  its 
own  showing  suggested  methods  of  sectional  development.  Following  this  policy  the  Com- 
mission has  included  the  city's  new  West  Side  waterfront  plan  between  Fulton  and  Perry 
Stteets  in  its  thore  extended  plan. 

The  basic  features  of  the  combined  plati  are : 

1.  Replacement  of  most  of  the  existing  piers  with  a  smaller  number  of  wider  piers, 
doUble-decked  and  extending  in  all  cases  to  the  pfei-head  line,  and  with  wider  slips. 

2.  Construction  of  a  series  of  mUltiple-Story  warehouses  oil  the  Marginal  Way. 

3.  Provision  of  freight  driveways  at  both  pier-deck  levels,  with  adequate  ramps  lead- 
ing to  the  upper  level. 

4.  Provision  of  ample  tailboard  space  and  tractot-trailer  service  between  tailboard 
and  ship. 

5.  Construction  of  a  continuous  elevated,  esplanade  adjacent  to  the  river  for  pleasure 
vehicles  and  pedestrians. 

With  the  abundant  pier  floor  space,  adequate  warehouse  facilities  immediately  at 
hand  and  adequate  mechanical  appliances,  the  proper  function  of  the  piers  as  transit 
sheds  for  the  quick  discharging  and  loading  of  ships,  instead  of  as  an  overworked  and 
inefficient  combination  of  transit  shed,  warehouse  and  driveway,  can  be  restored.  By 
handling  outbound  cargo  at  the  street  level  and  inbound  at  the  upper  level,  drays  in  the 
two  classes  of  service  can  be  separated  and  congestion  practically  eliminated. 

The  elevated  esplanade,  while  not  a  necessary  part  of  the  plan,  can  be  provided  at 
not  very  great  additional  expense  and  will  supply  an  attractive  and  much-needed  longi- 
tudinal thoroughfare  for  passenger  vehicles  and  a  breathing  space  for  the  inhabitants 
of  the  city. 

The  city's  plan  fills  with  piers  the  spaces  now  occupied  by  the  ferries,  on  the  assump- 
tion that  as  vehicular  tunnels  are  built  the  need  for  the  ferries  will  diminish  and  ultimately 
they  can  be  discontinued.  It  is  understood,  however,  that  only  as  it  becomes  practicable 
to  discontinue  each  ferry  will  a  pier  be  built  on  the  site  it  uses. 

HIjdson  River  Waterfront  in  New  Jersey 

No  waterfront  in  New  York  Harbor  is  more  desirable  for  freight  steamship  terminals 
than  the  west  bank  of  the  Hudson  River  and  the  Upper  Bay.    The  trunk-line  railroads 
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are  there,  and  the  positiou  is  ideal  for  steamship  piers  with  direct  and  universal  railhead 
service.  Instead  we  find  occupying  most  of  the  frontage  a  series  of  heterogeneous  rail- 
road terminals,  each  with  its  yards,  float  bridges,  lighterage  piers  and  special  facilities 
to  serve  its  particular  purposes,  and  little  space  is  available  for  steamship  piers, 

A  complete  reorganization  will  be  possible  if  the  comprehensive  plan  is  carried  out. 
Diversion  to  the  belt  lines,  the  joint  car-float  and  lighterage  terminals  and  the  automatic- 
electric  system  of  so  much  of  the  present  traffic  of  the  waterfropt  yards  will  make  it  pos- 
sible to  put  about  eighty  per  cent  of  the  frontage  they  occupy  to  uses  more  in  keeping  with 
its  values,  with  the  need  of  the  communities  fpr  more  extensive  steamship  terminals  and 
with  the  need  of  the  whole  Port  for  more  facilities  for  direct  transfer  between  car  and  ship. 

The  railroads  can  build  the  piers  themselves  and  lease  them  to  the  steamship  com- 
panies, they  can  sell  the  lands  to  the  steamship  companies  or  the  communities  can  acquire 
them  for  such  uses. 

Development  of  Other  Sections  of  the  Port 

Much  study  has  been  given  by  the  Commission  aiid  its  engineers  to  determining  the 
best  forms  of  development  for  other  sections  of  the  Port. 

Some  of  the  sections  having  great  possibilities  of  development  $re  at  present  \vithout 
railroad  facilities,  which  we  their  first  need.  The  comprehensive  plan  if  put  into  execu- 
tion will  supply  that  need. 

Some  are  without  suitable  channels.  The  Commission  elsewhere  recommends  chan- 
nels that  with  those  uow  authorized  by  the  Federal  Government  should  be  adequate 
for  their  water-borne  commerce. 

A  third  form  of  access,  by  highway,  is  essential,  but  the  details  of  this  must  be  worked 
out  by  the  municipalities  affected. 

The  general  topography  and  the  distance  of  the  section  from  the  points  of  greatest 
activity  in  the  Port  should  have  a  bearing  on  the  character  of  development  chosen  for  the 
section. 

There  are  undeveloped  waterfronts  with  comparatively  narrow  uplands  within  a 
short  distance  of  the  heart  of  the  Port  —  such  for  example  as  parts  of  the  east  and  north 
shores  of  Staten  Island  and  parts  of  the  Weehawken  waterfront.  Freight  steamship 
developments,  with  piers  and  bulkhead  warehouses,  are  immediately  suggested  for  these 
sections. 

A  little  farther  away,  in  various  parts  of  the  Port  District,  are  extensive  tidal  marsh 
lands.  These  lands  offer  unrivalled  opportunities  for  development  as  auxiliary  ports 
combining  industrial  and  commercial  development  with  port  facilities.  Many  of  the 
great  world  ports  of  Europe,  such  as  Antwerp,  Hamburg,  Marseilles,  London,  Liverpool, 
Manchester  and  Glasgow,  have  spent  enormous  amounts  in  acquiring  property,  razing 
buildings  and  excavating  rock  and  other  difficult  materials  to  obtain  such  auxiliary  ports, 
which  are  here  immediately  available.  The  tracts  can  be  reclaimed  by  filling  the  higher 
ground  with  material  dredged  from  the  lower  ground  and  inlets,  in  the  manner  in  which 
much  has  already  been  done  at  Port  Newark  Terminal.  Lateral  canals  can  be  carried 
inshore  the  full  widths  of  the  tracts,  and  the  unrestricted  areas  offer  the  large  company 
and  the  small  whatever  it  needs  in  the  way  of  piers,  quays,  warehouses  and  factory  build- 
ings, all  accessible  to  rail,  water  and  highway  transportation.    Jamaica  Bay,  Flushing 


30  New  Yobk,  New  Jebsey  Port  and  Harbor  Development  Commission 

Bay,  Newark  Bay,  the  Hackensack  Meadows,  both  the  Staten  Island  and  New  Jersey 
shores  of  the  Arthur  Kill  and  the  shores  of  the  Raritan  River  all  invite  this  kind  of 
development. 

Still  another  type  is  suggested  by  the  rather  precipitous  shores  of  the  Hudson  north 
of  the  highly  developed  tracts.  Here  the  width  and  depth  of  the  river,  the  extent  of  the 
undeveloped  waterfront,  the  difficulty  of  competing  with  more  central  sections  of  the 
Port  for  ordinary  rail-to-ship  and  ship-to-rail  commerce,  all  suggest  quay  developments 
for  industrial  plants,  particularly  those  that  can  receive  their  raw  materials  from  or  deliver 
their  finished  products  to  ships  alongside  their  plants.  A  number  of  such  plants  are  already 
found  at  Yonkers,  Edgewater  and  the  other  river  communities. 

Channel  Improvement 

The  Federal  Government  has  under  contract  or  has  authorized  channel  improvements 
in  almost  every  part  of  the  Port.  Yet  when  all  are  completed  the  Port  will  not  be  ade- 
quately served,  in  the  estimation  of  the  Commission.  Although  New  York  Harbor  handles 
about  half  of  the  foreign  commerce  of  the  country,  less  than  three  per  cent  of  all  Federal 
appropriations  for  river  and  harbor  improvements  have  been  expended  in  this  harbor. 

The  projects  already  authorized  should  be  expedited.  The  Commission  would  further 
urge  upon  the  Federal  authorities  that  the  lower  Hudson  be  dredged  from  pierhead  line 
to  pierhead  line  to  make  the  waterfront  accessible  to  the  deepest  cargo  carriers;  that  the 
Federal  Government  co-operate  with  the  local  authorities  in  providing  30-foot  entrance 
channels  to  Jamaica  Bay  and  Newark  Bay  and  deep-water  channels  within  those  bays,  a 
deeper  channel  than  present  projects  provide  through  the  Raritan  Bay  as  well  as  up  the 
Raritan  River,  to  serve  a  possible  terminus  of  the  proposed  belt  line  along  that  river,  and 
a  deeper  channel  up  the  Passaic  River  to  Passaic  and  ultimately  to  Paterson;  and  that  it  also 
co-operate  in  the  improvement  of  the  Harlem  River,  by  the  removal  of  existing  impedi- 
ments to  navigation,  consisting  of  the  low  drawbridge  of  the  New  York  Central  Railroad 
at  Spuyten  Duyvil,  the  "U"  bend  in  the  ship  canal  around  Johnson's  Iron  Works,  the 
midstream  piers  of  High  Bridge  and  the  shoal  water  through  the  Bronx  Kills.  The  latter 
subject  has  lately  been  considered  by  a  commission  created  by  Chapter  586  of  the  Laws 
of  New  York,  1919,  known  as  the  Harlem  River  Conference  Board,  whose  recommendations 
fully  meet  this  situation  and  should  be  carried  out.  The  New  York  Central  bridge  at 
Spuyten  Duyvil  will  be  eliminated  if  the  amplified  automatic-electric  plan  recommended 
by  the  Commission  is  adopted. 

The  bridges  over  Newark  Bay  should  be  replaced,  if  feasible,  by  tunnels,  otherwise 
by  higher  bridges  with  wider  draws  and  longer  and  fewer  fixed  spans.  The  contemplated 
highway  bridge,  when  built,  should  be  of  such  location  and  design  as  not  to  add  further 
impediments  to  navigation. 

Efforts  should  be  made  to  consolidate  some  of  the  numerous  bridges  across  the  Hacken- 
sack River. 

All  of  the  recommended  movements  for  Federal  aid  and  assistance  within  the  Port 
would  undoubtedly  bring  results  sooner  if  the  two  States  were  united  and  presented  the 
joint  views  of  both  States  through  a  central  authority  This  is  another  and  important 
reason  for  not  delaying  consummation  of  the  compact  between  the  two  States. 
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Highway  Accessibility 

Of  the  three  forms  of  accessibility  —  rail,  water  and  highway  —  essential  to  every 
successful  waterfront  development,  highway  access  is  the  most  difficult  to  prescribe  in 
advance  of  the  detailed  design  of  the  development.  The  highways  and  driveways  in 
the  immediate  vicinity  of  the  development  are  details  themselves,  to  be  worked  out  in 
consonance  with  the  rest  of  the  design. 

Highway  communication  between  different  sections  of  the  Port  is  a  part  of  the 
problem,  however,  and  one  to  which  the  Port  Authority  can  well  give  attention.  The 
main  thoroughfares  must  be  adequate,  as  in  present  instances  they  often  %re  not,  to  carry 
the  truck  traffic  the  developments  will  induce.  Where  waterways  intervene  means  of 
Crossing  them  must  be  found,  and  this  will  naturally  lead  to  the  consideration  of  ferries, 
vehicular  tunnels  and  bridges.  Crossing  the  majority  of  the  wider  waters  of  the  Port 
by  any  of  these  means  usually  involves  at  least  two  municipalities  directly,  while  other 
municipalities  more  remote  from  the  waters  may  be  prospective  beneficiaries  of  the  con- 
templated improvement.  Therefore  provision  of  suitable  highway  access  to  the  different 
sections  of  the  Port  becomes  a  problem,  and  an  important  one,  for  a  joint  agency  such  as 
the  Port  Authority. 

New  York  Barge  Canal  and  Its  Terminals 

The  third  year  of  operation  of  the  enlarged  New  York  State  canal  system,  known  as 
the  Barge  Canal,  has  just  ended.  Because  of  the  incomplete  state  of  parts  of  the  canal 
and  many  of  its  terminals  throughout  its  length,  the  shortage  of  barge  equipment  suited 
to  the  enlarged  waterway,  and  the  abnormal  traffic  conditions  caused  by  the  war,  the 
future  possibilities  of  the  canal  are  not  yet  ascertainable.  The  Commission  is  of  the  belief 
that  the  canal  system  will  be  a  large  factor  in  the  future  operations  of  the  Port. 

Eight  canal  terminals  have  been  or  are  being  built  in  the  Port  District.  The  principal 
one  at  present  is  at  Piers  5  and  6,  Coenties  Slip,  East  River,  Manhattan.  A  deep-water 
terminal  is  being  built  at  Gowanus  Bay,  Brooklyn,  where  the  State  has  authorized  and 
begun  the  construction  of  a  much  needed  grain  elevator.  A  terminal  will  be  required  at 
once  at  Piermont,  the  north  terminus  of  the  proposed  outer  belt  line,  and  the  Commis- 
sion believes  other  terminals  will  be  needed  —  one  or  two  on  the  lower  west  side  of  Man- 
hattan (projected  but  not  built)  and  one  or  two  on  the  New  Jersey  shore.  Naturally, 
those  on  the  New  Jersey  shore  could  not  be  built  as  part  of  the  New  York  State  canal 
system,  but  other  means  can  be  found  if  the  traffic  warrants. 

Other  Canals  Affecting  the  Port 

Other  canals  existing  and  projected  will  have  considerable  bearing  on  the  commerce 
of  the  Port.  Within  the  Port  District  a  much  needed  waterway  is  the  Gravesend  Bay- 
Jamaica  Bay  Canal  recommended  recently  by  the  Board  of  Conference  created  by  the 
New  York  Legislature  to  study  the  question.  This  canal  is  needed  to  provide  a  sheltered 
and  safe  passage  for  barges  from  the  inner  harbor  to  Jamaica  Bay. 

Three  canals  outside  of  the  Port  District  but  of  great  importance  are  the  New  Jersey 
Ship  Canal,  under  consideration  but  not  yet  built,  from  Raritan  Bay  to  the  Delaware 
River;  the  Cape  Cod  Canal  crossing  the  base  of  Cape  Cod,  and  the  Chesapeake  &  Delaware 
Canal  connecting  the  Chesapeake  and  Delaware  Bays.    The  Commission  urges  the  early 
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construction  of  the  New  Jersey  Ship  Caaal  and  the  improvement  of  the  other  two  as 
contemplated  to  make  them  serviceable  as  parts  of  the  projected  Intracoastal  Waterway 
from  Maine  to  Florida. 

Freight-Handling  Machinery 

New  York  is  criticised  as  being  woefully  deficient  in  the  matter  of  machinery  for 
transferring  cargo.  The  Commission  has  made  an  extensive  study  of  the  subject  from 
many  angles.  It  has  not  found  the  Port  as  deficient  as  the  critics  charge,  nor  can  it  look  upon 
abundance  of  machinery  as  a  cure-all.  It  is  useless  to  speed  up  one  operation  if  the  other 
operations  cannot  keep  the  pace,  and  useless  to  attempt  a  general  specification  for  freight- 
handling  machinery. 

Wharf  cranes  can  be  utilized  to  great  advantage  under  some — not  all — conditions, 
and  new  piers  should  in  the  main  be  designed  to  carry  cranes.  Tractors  and  trailers  to 
get  the  goods  promptly  to  and  from  the  ship's  side  are  equally  important — and  neither 
class  of  machinery  is  of  much  value  if  warehouse  space  is  not  at  hand  to  relieve  the  wharf 
shed  of  storage  duty. 

Special  machinery  for  large  quantities  of  single  commodities  in  uniform  packages  can 
save  much  time. 

Freight-handling  machinery,  even  though  it  may  while  at  work  save  time  and  money, 
is  not  always  justifiable  if  it  is  to  be  idle  much  of  the  time.  On  the  other  hand,  the  invest- 
ment in  the  ship  is  so  large  by  comparison  with  the  cost  of  wharf  machinery  that  the  idle 
time  of  the  machinery  may  become  of  secondary  importance  to  the  saving  of  time  to  the 
ship. 

Handling  of  Special  Commodities 

Besides  foodstuffs,  to  which  attention  has  already  been  given  in  this  report,  there  are 
a  number  of  other  special  commodities  that  come  to  the  Port  in  large  quantities  and  require 
special  facilities. 

Fuel  —  More  than  half  by  weight  of  all  freight  brought  to  the  Port  by  rail  is  fuel, 
principally  coal.  Much  of  it  is  consumed  locally,  much  is  carried  through  by  rail,  much 
is  reshipped  to  New  England  in  barges  and  much  is  placed  in  the  bunkers  of  ships. 

In  the  main  the  Commission  believes  the  existing  facilities  and  methods  are  satisfactory. 
A  central  bunkering  plant  is  recommended  for  such  ships  as  are  idle  in  port  long  enough 
to  take  advantage  of  the  lower  cost  of  obtaining  fuel  than  by  the  present  method  of  coaling 
at  the  berth  from  barges,  and  in  connection  with  the  bunkering  plant  there  should  be  more 
storage  provided  for  emergencies.  It  is  also  recommended  that  the  large  public  utility 
companies  in  New  York  consider  gradually  relocating  their  power  plants  along  the  rails 
in  New  Jersey  and  transmitting  their  power  under  the  Hudson  by  cable,  thereby  eliminating 
the  costly  water  delivery. 

Grain  —  New  York  has  active  competitors  from  Montreal  to  Galveston  for  the  export 
grain  trade  of  North  America.  Some  of  the  rival  ports  have  grain-handling  facilities 
superior  to  those  at  New  York,  and  New  York  has  until  recently  made  little  effort  to 
develop  the  full  grain-carrying  possibilities  of  the  Barge  Canal.  The  elevator  the  State 
has  recently  begun  at  Gowanus  Bay,  Brooklyn,  should  give  the  canal  the  opportunity 
it  has  heretofore  lacked.  Elevators  should  also  be  built  at  the  north  and  south  ends  of 
the  outer  belt  line,  accessible  to  all  of  the  New  Jersey  railroads  and  the  Barge  Canal  on 
equal  terms. 
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Building  Materials  —  Building  materials — sand,  stone,  brick,  cement,  lumber,  steel 
and  other  products — must  necessarily  come  to  the  Port  District  in  large  quantities  to 
supply  the  local  demand.  A  large  percentage  of  them  come  via  Hudson  River  barges, 
while  considerable  quantities  of  brick  come  by  barges  from  the  Raritan  River  section. 

Only  haphazard  facilities  in  the  way  of  open  piers  and  machinery  for  unloading  the 
barges  are  available.  Along  the  lower  west  side  of  Manhattan  no  pier  is  available  for 
this  use,  though  scant  opportunity  is  afforded  at  a  few  open  bulkheads.  The  future 
organization  of  the  waterfront  should  provide  at  more  regular  intervals  piers  suitable 
for  receiving  building  materials,  together  with  machinery  to  facilitate  handling  them. 

Zoning  of  Steamship  Service  by  Trade  Routes 

Under  the  present  divided  control  of  the  Port  of  New  York  neither  a  zoning  system 
by  trade  routes  nor  the  possibility  of  establishing  one  exists.  Zoning  by  commodities,  so 
far  as  it  obtains,  is  sporadic  and  the  result  of  necessity  rather  than  policy. 
^5*'  Such  piers  as  are  under  public  control  are  leased  for  various  terms  to  individual 
steamship  companies  without  regard  to  their  destinations,  or  the  convenience  of  their 
patrons.  Various  evils  arise  from  this  source;  congestion  on  land  and  water  and  destructive 
competition  for  the  most  favored  sites  are  the  principal  ones. 

If  all  of  the  vessels  plying,  for  example,  between  New  York  and  Africa  docked  in  one 
locality  where  access  by  rail  and  dray  were  on  an  equal  basis,  it  is  apparent  that  no  patron 
would  be  led  to  favor  any  particular  line  on  account  of  preferential  location  or  facilities. 

Another  and  not  unimportant  argument  for  zoning  lies  in  the  fact  that  it  would 
simplify  the  question  of  mechanical  equipment  on  piers.  Undoubtedly  the  character  of 
the  freight  on  some  of  the  trade  routes  is  such  that  it  could  more  easily  be  handled  by 
mechanical  means  than  could  that  on  other  routes,  and  the  piers  for  such  zones  could  be 
equipped  with  the  most  modern  machinery  without  fear  that  the  volume  and  character 
of  freight  would  make  the  installation  an  economic  mistake. 

The  Commission  favors  zoning  by  trade  routes  and  believes  that  substantial  benefits 
would  result  from  it,  and  that  it  could  be  readily  established  by  a  Port  Authority  such  as 
the  Commission  recommends. 

Dry  Docks  and  Marine  Repair  Plants 

There  are  about  twenty  companies  within  the  Port  District  that  offer  marine  repair 
facilities — dry  docks,  floating  docks  or  marine  railways.  In  all  these  comprise  about  fifty 
dry  docks  and  floating  docks,  and  a  number  of  marine  railways.  About  half  of  the  plants 
are  located  in  Brooklyn.  The  others  are  practically  all  in  Manhattan,  the  Bronx,  Hoboken 
and  Jersey  City. 

The  largest  commercial  dry  dock  in  the  harbor  is  a  graving  dock  located  in  the  Erie 
Basin,  Brooklyn.  It  is  620  ft.  long,  85  ft.  wide  and  25  ft.  deep  over  the  keel  blocks.  This 
is  inadequate  to  handle  many  of  the  vessels  entering  the  Port,  and  the  general  run  of  the 
facilities  are  much  smaller,  being  adapted  to  harbor  craft  and  pleasure  yachts,  but  not  to 
ships  of  any  size. 

The  largest  graving  dock  in  the  harbor  is  at  the  New  York  Navy  Yard  on  Wallabout 
Basin,  East  River,  Brooklyn.  It  is  694  ft.  9  in.  long,  139  ft.  6  in.  wide  at  the  coping,  112  ft. 
wide  at  the  tops  of  the  keel  blocks  and  32  ft.  11|  in.  deep  over  the  keel  blocks.  Thus  it  is 
capable  of  docking  considerably  larger  vessels  than  any  of  the  private  dpcks.    The  Port 

3 


34  New  York,  New  Jersey  Port  and  Harbor  Development  Commission 

should  not  be  dependent,  however,  upon  the  facilities  of  the  United  States  Navy  in  this 
respect.  There  should  be  within  the  District  at  least  one  commercial  dry  dock  capable 
of  handling  the  largest  ships  afloat.  There  should  also  be  a  wider  distribution  of  the 
facilities  for  smaller  craft. 

Harbor  Pollution 

Pollution  of  the  waters  of  the  harbor  is  a  matter  that  needs  attention.  Because  of 
the  increasing  use  of  oil  as  fuel  and  the  added  activities  of  manufacturing  plants  in  the  Port 
District,  pollution  by  oil  and  other  injurious  substances  is  a  growing  menace  to  waterfront 
structures  and  shipping,  and  to  the  bathing  beaches.  Pollution  by  garbage  and  sewage 
also  touches  the  public  health. 

Pollution  cannot  well  be  prevented  or  regulated  by  the  independent  action  of  forty 
municipalities.  Uniform  legislation  by  both  States  and  by  Congress  is  required.  The 
Commission  makes  no  specific  recommendation  upon  this  subject  because  of  the  present 
litigation  over  the  disposal  of  Passaic  valley  sewage;  but  believes  the  Port  Authority  should 
be  vested  with  jurisdiction  over  all  forms  of  harbor  pollution. 

Incidental  Studies 

To  reach  its  conclusions  the  Commission  and  its  staff  have  made  extended  studies 
of  other  elements  of  the  port  problem  than  those  specifically  discussed  in  the  foregoing 
pages.  Three  of  the  most  important  of  these  are  trucking,  warehousing  and  ferry  opera- 
tions as  conducted  at  present.  Others  are  the  vehicular  tunnels  of  the  future,  the  methods 
of  handling  ice  and  of  disposing  of  municipal  waste,  the  available  electric  power  supply 
of  the  Port,  the  present  and  future  sources  of  water  supply. 

Free  Ports 

The  question  of  the  establishment  in  this  country  of  "  free  ports  "  or  what  might 
better  be  termed  "  foreign  trade  zones  "  is  one  that  has  been  under  discussion  for  a 
number  of  years. 

The  creation  of  a  district  or  zone  outside  of  the  customs  limits  where  foreign  goods 
may  be  brought,  assembled,  manipulated,  manufactured  and  re-exported,  without  the 
necessity  of  paying  any  tariff  charges,  has  resulted  in  material  benefit  to  many  seaport 
cities  abroad,  and  successful  free  ports  have  been  established  at  Hamburg,  Copenhagen 
and  other  leading  European  ports.  Studies  have  been  made  by  commercial  interests  in 
New  York  of  the  operation  of  free  ports  abroad  with  a  view  to  determining  the  feasibility 
of  establishing  a  free  port  zone  or  zones  within  the  Port  of  New  York.  Legislation  has 
been  introduced  in  Congress  looking  toward  the  establishment  of  free  ports  in  this  country. 
Investigations  have  been  made  by  Federal  boards  to  determine  the  sentiment  in  this 
country  toward  the  free  port  project,  and  as  a  result  a  program  for  legislation  has  been 
developed. 

This  Commission  has  appeared  before  the  congressional  committee  having  this  free 
port  matter  under  consideration  and  has  expressed  itself  in  favor  of  the  policy  of  establish- 
ing the  free  port  principle  at  the  Port  of  New  York.  It  believes,  however,  that  the  pro- 
vision in  the  bill  under  consideration  which  limits  the  number  of  free  port  zones  within 
any  port  district  to  one  should  be  eliminated  and  that  the  bill  should  be  so  amended  that 
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the  free  port  district  or  districts  created  within  the  Port  of  New  York  should  be  under 
the  jurisdiction  of  the  Port  Authority  which  this  Commission  is  recommending. 

Protection  in  Case  of  War 

One  of  the  duties  imposed  upon  the  Commission  is  the  "  working  out  of  a  comprehen- 
sive and  adequate  interstate  and  Federal  Port  policy  to  meet  commercial  needs  in  times 
of  peace  and  the  protection  of  the  harbor  and  adjacent  localities  in  times  of  war." 

The  defensive  protection  of  the  Metropolitan  District  is  essentially  a  military  problem , 
the  solution  of  which  devolves  upon  the  Federal  Government,  and  the  Commission  does 
not  consider  itself  competent  to  offer  one.  New  methods  of  attack  were  developed  dur- 
ing the  world  war  not  considered  when  the  existing  protection  of  the  Port  was  devised, 
and  for  which  adequate  defence  must  be  provided  if  the  harbor  is  to  be  properly  defended 
against  an  active  enemy.  The  Commission  believes,  however,  that  in  the  area  embraced 
within  the  Metropolitan  District  suitable  and  available  sites  can  be  found  for  all  of  the 
elements  that  may  be  considered  essential:  Sea  coast  and  land  batteries,  navy  yards, 
submarine  bases,  aviation  fields  and  anti-aircraft  batteries. 

The  belt-line  railroad  system  recommended  by  the  Commission  might  prove  of  tre- 
mendous value  in  case  of  war.  It  would  make  possible  quick  shifts  of  troops  and  sup- 
plies from  one  part  of  the  Port  District  to  another  if  the  Port  was  under  attack,  while  in 
the  unhappy  event  of  a  successful  attack  from  the  sea  and  hostile  occupancy  of  the  water- 
front, the  outer  belt  line  would  be  sufficiently  removed  from  the  enemy  to  constitute  a 
valuable  medium  for  the  concentration  of  forces  resisting  further  invasion. 

When  our  troops  were  sent  overseas  shortly  after  the  United  States  entered  the  war, 
supplies  were  rushed  to  the  Port  in  such  quantities  as  to  produce  congestion,  which  not  only 
delayed  the  transports  but  also  resulted  in  their  carrying  only  partial  loads  —  and  this 
at  a  time  when  the  need  for  shipping  was  so  great.  This  condition  and  the  accompanying 
confusion  were  due  primarily  to  a  lack  of  proper  organization  of  the  Port.  There  was 
no  co-ordination  of  the  existing  terminal  facilities,  no  unified  control  of  any  of  the  other 
elements  of  the  harbor  —  piers,  storage  facilities,  tugs,  floats  and  lighters.  Incidentally, 
it  may  be  remarked  that  this  condition  existed  at  all  of  the  ports  of  the  Atlantic  coast, 
but  it  was  especially  noticeable  at  the  Port  of  New  York  because  of  the  vast  amount  of 
supplies  that  were  shipped  to  it  and  that  originated  within  its  limits. 

The  Federal  authorities  took  over  the  railroads  and  thereby  provided  a  way  for 
co-ordinating  the  terminal  situation.  The  Commission,  recognizing  the  necessity  for 
unifying  the  various  parts  and  elements  of  the  Port,  succeeded  in  having  created  the  War 
Board  for  the  Port  of  New  York,  from  which,  in  conjunction  with  the  Railroad  Admin- 
istration, grew  an  organization  and  control  of  the  harbor  which  eliminated  confusion  and 
congestion,  so  that  ultimately  New  York  handled  more  than  its  share  of  the  overseas 
transports,  both  troop  and  freight. 

In  other  words,  the  Port  did  not  function  in  time  of  war,  nor  could  it  do  so  efficiently, 
until  an  adequate  port  authority  was  established.  The  Commission  again  emphasizes 
the  necessity  for  such  an  authority  and  for  the  adoption  of  the  compact  between  the 
States  of  New  York  and  New  Jersey  which  will  make  possible  its  creation.  Such  an 
instrumentality  will  meet  the  commercial  needs  in  times  of  peace  and  will  assist  the  Federal 
authorities  in  giving  proper  protection  in  times  of  war. 
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Policy  and  Legal  Plan 

In  whatever  direction  the  Commission  turned  when  it  undertook  this  investigation, 
it  was  confronted  by  one  overshadowing  fact  —  the  absence  of  port  organization.  On 
one  side,  Greater  New  York,  with  its  large  port  development,  overshadowing  a  number 
of  smaller  communities ;  on  the  other,  forty  municipalities,  all  dependent  for  their  best 
development  upon  some  coherent,  well-managed  and  co-ordinated  system,  yet  all  work- 
ing to  different  ends,  with  no  agency  for  co-operation. 

The  legislation  creating  this  Commission  implicitly  recognized  the  necessity  for  joint 
action  by  both  the  States,  and  though  two  Commissions  were  created,  they  promptly 
became  one  for  the  purpose  of  finding  a  common  working  basis.  The  actual  experience 
of  this  Commission  is  a  practical  illustration  of  what  is  required.  The  Commission  has 
been  a  student  body.  It  has  been  also  a  real  co-operative  agency.  For  the  first  time  in 
their  history  these  various  communities  have  been  brought  together  in  the  considera- 
tion and  study  of  a  common  task.  The  States  of  New  York  and  New  Jersey  have  sat 
at  the  same  table,  studied  the  needs  of  the  Port  District  as  an  entirety,  secured  the  neces- 
sary information  jointly,  and  now  present  it,  as  the  property  of  both  States  (paid  for  in 
equal  contributions  by  each)  with  a  suggested  solution  to  be  accepted  by  both  States. 
It  is  clear  now  that  no  adequate  physical  solution  for  the  service  of  the  Port  can  be  found 
which  does  not  involve  co-operation  between  the  two  States. 

Some  forecast  of  the  immediate  danger,  however,  is  to  be  found  in  the  experience 
of  the  New  York  Bay  Pollution  Commission,  which,  in  1905,  recommended  the  creation 
of  a  Port  District  and  a  joint  agency  of  the  two  States  for  the  purpose  of  preventing  harbor 
pollution.  Nothing  came  of  that  report.  Instead,  New  York  and  New  Jersey  are  now 
in  litigation  before  the  United  States  Supreme  Court  over  this  subject.  The  excellent 
and  valuable  scientific  piece  of  work  produced  by  that  Commission  has  brought  about  no 
practical  results. 

With  that  experience  in  mind,  this  Commission  feared  lest  such  a  misfortune  might 
be  repeated  with  even  greater  damage  to  the  future  interest  of  the  two  States.  It  re- 
alized that  the  obligations  of  the  two  States  expressed  in  the  legislation  creating  the 
Commission  must  be  made  explicit,  definite,  certain  and  adequate,  if  the  co-operation 
thus  began  was  to  continue.  The  task  is  a  common  task.  The  work  must  be  carried 
•on  continuously.  New  experience,  new  information  will  be  required.  What  agency  is  to 
acquire  this  experience  and  this  information  ?  What  authority  is  to  develop  and  ex- 
ercise continuity  of  policy? 

What  is  the  first  step  ?  Obviously,  to  overcome  the  legal  barrier,  to  bind  the  two 
States  in  the  common  purpose.  This  can  be  accomplished  by  a  compact  or  agreement. 
The  lesson  of  the  vehicular  tunnel  is  in  point.  This  will  be  the  first  real  highway  connec- 
tion between  New  York  and  New  Jersey.  Yet  it  could  not  be  built  except  under  and 
by  virtue  of  an  agreement  between  the  two  States. 

The  Commission  is  very  clear  —  indeed,  was  clear  before  it  had  completed  its  study 
—  that  a  firm,  resolute  and  definite  understanding  should  be  arrived  at  between  the 
two  States  commensurate  with  the  duty  involved  and  with  the  opportunities  presented. 
Articles  I  and  II  of  the  proposed  compact  between  the  two  States  recognize  this.  The 
recitals  preceding  these  articles  are  expressive  of  the  determination  implied  in  the  legis- 
lation creating  the  Commission.    If  such  a  compact  is  entered  into,  the  agreement  between 
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the  two  States  will  be  more  than  a  pledge.  It  will  define  and  bound  a  district  in  which 
the  two  States  will  actually  co-operate.  Moreover,  it  will  create  an  agency  to  bring  about 
results. 

* 

Spurred  by  the  example  of  other  ports,  the  Commission  in  its  Progress  Report  in  1919 
recommended  the  creation  of  a  Port  Authority  with  adequate  powers  to  carry  out  a  compre- 
hensive plan  when  adopted  by  the  Legislatures  of  the  two  States.  This  proposal  met 
with  considerable  opposition,  chiefly  from  the  municipal  authorities  of  the  City  of  New 
York,  who,  proud  of  its  accomplishment  and  jealous  of  its  prestige,  did  not  yet  perceive 
the  benefits  possible  through  co-operation  with  the  communities  on  the  west,  nor  admit 
a  joint  responsibility  with  them  in  the  heritage  of  these  great  natural  resources. 

Such  a  Port  Authority  as  was  proposed  would  have  been  more  akin  to  the  central 
port  authorities  of  other  great  ports  of  the  world,  among  which  are  London,  Liverpool, 
Montreal,  San  Francisco  and  New  Orleans. 

But  not  enough  people  seemed  to  understand  or  to  be  impressed  with  the  importance 
of  the  proposal;  necessity  had  not  yet  pressed  us  to  that  point;  and  there  seemed  a  danger 
that  the  opportunity  for  co-operation  between  the  two  States  might  be  lost  through  the 
opposition  of  some  of  the  local  communities,  springing  from  the  fear  that  they  might 
lose  something  of  their  own  power  or  prerogatives. 

Accordingly,  in  co-operation  with  the  leaders  of  the  Legislatures  of  both  States  and 
of  both  political  parties  in  each  State,  the  Attorneys  General  of  both  States  and  the 
Corporation  Counsel  of  the  City  of  New  York,  the  Commission  finally  deferred  to  the 
opinion  of  the  conferees  who  had  come  to  an  agreement  upon  a  grant  of  power  to  the 
"  New  York  Port  Authority  "  which  would  provide  an  agency  to  carry  forward  the  great 
work  and  yet  leave  the  local  authorities  with  large  freedom. 

If  the  Legislatures  in  their  wisdom  should  now  determine  to  restore  some  of  the  powers 
originally  proposed  and  remove  some  of  the  limitations  that  compromises  then  entailed, 
the  Commission  believes  a  more  efficient  Port  Authority  would  result. 

Through  such  an  agency  all  the  communities  of  the  Port  will  find  new  power  and  benefit 
in  co-operation,  of  which  all  are  in  immediate  need.  All  are  now  greatly  limited  by  con- 
stitution or  statute  in  their  power  to  borrow  capital  for  port  and  terminal  developments. 
This  inhibition  can  be  overcome  by  the  Port  Authority,  for  if,  as  the  Commission  finds, 
many  of  the  great  developments  contemplated  and  recommended  in  its  report  are  so 
needed  and  so  clearly  profitable  in  their  ultimate  results  as  to  justify  investment  of  the 
necessary  capital,  the  Port  Authority  as  a  body  corporate  and  politic  may  issue  its  own 
debentures  secured  by  revenues  to  be  derived  from  the  property  it  acquires  and  operates 
itself  or  under  lease. 

The  rapid  growth  of  the  Port  will  surely  continue,  and  there  will  doubtless  be  new 
problems  that  will  tax  the  judgment  and  ingenuity  of  any  port  authority.  But  time  has 
eliminated  some  of  the  problems  of  the  past  century.  Railroads  and  steamships  are  no 
longer  an  experiment.  Bridges  have  been  built  across  the  East  River  and  can  be  built 
across  the  Hudson  if  warranted.  Tunnels  can  be  built  under  any  waters  in  the  harbor. 
Machinery  undreamed  of  in  1820,  1850  and  1880  is  found  today  at  many  points.  Again, 
the  traffic  has  grown  to  such  proportions  that  expenditures  inconceivable  in  the  earlier 
days  can  now  be  amply  justified.  Thanks  to  the  advance  of  science  it  is  entirely  possible 
—  but  possible  only  if  there  is  unified  and  rationally  directed  effort  through  joint  adminis- 
tration of  the  district  —  to  keep  pace  with  the  growth  of  the  Port. 


38  New  York,  New  Jersey  Port  and  Harbor  Development  Commission 

If  the  comprehensive  plan  recommended  by  the  Commission  is  approved  by  both 
States,  that  approval  will  immediately  necessitate  establishing  a  relationship  between 
the  States  and  creating  a  joint  agency  to  carry  out  and  effectuate  the  plan.  Congressional 
assent  and  assistance  will  also  be  needed.  This  can  be  more  easily  obtained  if  both  States 
are  represented  by  a  common  agency.  The  co-operation  of  many  communities  and 
municipalities  within  the  Port  District  will  also  be  required,  and  this  co-operation  like- 
wise can  best  be  secured  through  a  common  agency. 

On  the  other  hand,  if  the  recommendations  of  this  Commission  are  not  immediately 
approved,  who  is  to  take  up  the  study  and  carry  it  forward,  improve  it  in  the  light  of 
criticism  and  of  greater  knowledge  and  more  information?  If  this  report  is  received  by 
the  Legislatures  of  both  States,  the  Commissioners  will  be  discharged  from  further  per- 
formance of  their  duties.  There  will  be  no  common  relationship  between  the  two  States, 
no  agreement  between  them  and  no  agency  to  carry  forward  the  work  of  port  development. 

The  Commission  concludes  now,  as  it  did  two  years  ago,  that  no  matter  what  physical 
plan  may  be  agreed  upon  between  the  two  States,  however  it  may  be  worked  out  in  detail, 
the  compact  between  the  two  States  agreeing  to  co-operate,  defining  the  territorial  limits 
of  the  District  and  creating  a  Port  Authority  with  powers  to  go  forward  is  absolutely 
necessary. 

Conclusion  and  Recommendations 

The  Commission  had  before  it  three  definite  tasks  —  first,  to  get  the  facts;  second, 
on  the  basis  of  an  analysis  of  these  facts  to  lay  out  a  better  physical  plan  of  organization 
of  the  Port;  and  third,  to  work  out  a  legal  plan  for  the  accomplishment  of  the  result. 

The  facts  have  now  been  ascertained  and  are  set  forth  in  the  chapters  following  this 
report.  The  physical  or  "  comprehensive  "  plan  is  based  upon  these  facts.  The  sound- 
ness of  the  Commission's  recommendations  with  regard  to  the  physical  plans  can  be 
determined  only  by  a  careful  application  of  all  of  these  facts. 

The  physical  and  political  geography  of  the  Port,  the  diversity  of  its  activities,  its 
very  bigness  have  created  problems  not  present  elsewhere.  How  can  the  natural  land  and 
water  f acilities  be  most  fully  utilized  and  co-ordinated?  How  can  the  high  cost  of  terminal 
operations  be  materially  reduced?  And  the  delays?  How  can  the  conflicting  demands 
of  important  enterprises  for  valuable  waterfront  be  met?  How  can  a  plan  be  evolved 
comprehensive  enough  to  satisfy  and  foster  the  development  on  the  one  hand  of  the 
metropolis  of  the  hemisphere,  its  five  boroughs  and  its  adjoining  communities,  and  on  the 
other  hand  such  thriving  cities  as  Newark  and  Jersey  City  and  some  forty  other  munici- 
palities, each  with  its  own  local  pride,  ambition  and  needs  for  development?  Apart  from 
the  demands  of  industry  and  commerce,  how  can  the  eight  million  persons  living  within 
the  Port  District  be  fed,  clothed  and  housed?  And  if  the  physical  plan  to  accomplish  all 
of  these  things  is  at  hand,  how  can  it  be  put  into  execution? 

It  is  the  hope  of  the  Commission  that  it  has  found  satisfactory  answers  to  all  of  these 
questions.  They  are  found,  it  is  believed,  in  the  following  epitomized  recommendations 
of  the  Commission : 

1.  Adoption  of  a  compact  between  the  States  of  New  York  and  New  Jersey 
providing  for 

(a)  Creation  of  a  single  Port  District; 

(b)  Administration  by  a  single  Port  Authority. 
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2.  Construction  of  the  automatic-electric  system  with  many  joint  terminal 
stations  in  Manhattan  for  the  distribution  and  collection  of  general  merchan- 
dise freight  and  food  products. 

3.  Development  of  a  standard  belt-line  railroad  system  for  all  parts  of  the 
Port  except  Manhattan,  embracing 

(a)  Inner  or  waterfront  belt  lines  in  New  York  and  New  Jersey; 

(b)  Middle  belt  lines  in  New  York  and  New  Jersey; 

(c)  An  outer  belt  line  in  New  Jersey. 

4.  Consolidation  of  railroad  marine  operations  not  eliminated  by  the 
automatic-electric  and  extended  rail  service,  with  separate  joint  railhead  terminals 

for 

(a)  Car-float  service; 

(b)  Lighterage. 

Recommendations  Nos.  2,  3  and  4  make  up  the  comprehensive  physical  plan,  the 
improved  railroad-terminal  system  which  will  be  the  backbone  of  a  rational  port  develop- 
ment, and  the  formal  adoption  of  which  in  conjunction  with  the  compact  the  Commission 
urges  upon  the  Legislatures.  The  economic  sequence  of  construction  should  be  determined 
by  the  Port  Authority. 

In  furtherance  of  that  rational  development,  though  not  as  a  part  of  the  official  plan, 
the  Commission  recommends  the  following : 

5.  Construction  of  food  receiving  stations  and  inauguration  of  a  system 
of  inspection  and  certification  at  the  railroad  joint  yards,  which  would  make 
possible  the  creation  of  terminal  markets  around  stations  of  the  automatic- 
electric  system  in  Manhattan  and  the  Bronx. 

6.  Reorganization  with  wider  piers  and  slips  and  more  warehouse  facilities 
of  the  Manhattan  and  other  congested  waterfronts. 

7.  Dredging  of  channels  to  every  part  of  the  Port's  waterfront  in  keeping 
with  the  volume  and  character  of  the  water-borne  commerce  seeking  to  use 
them,  and  removal  or  modification  of  bridges  obstructing  the  channels. 

8.  Provision  of  suitable  highway  access  to  every  part  of  the  Port's  water- 
front. 

9.  Construction  of  additional  terminals  for  the  New  York  Barge  Canal. 

10.  Wider  installation  of  judiciously  selected  freight-handling  machinery. 

11.  Creation   of   bunkering   facilities   and   fuel  reserves  for   steamships. 

12.  Erection  of  grain  elevators  for  joint  use  of  New  Jersey  railroads  and 
New  York  Barge  Canal  at  a  southern  terminus  of  the  outer  belt  line  and  at 
Piermont,  and  early  completion  of  the  Barge  Canal  elevator  authorized  at 
Gowanus  Bay. 

13.  Provision  of  better  facilities  for  handling  building  materials. 

14.  Zoning  of  steamship  terminals  by  trade  routes  as  far  as  practicable. 

15.  Establishment  of  free  ports  in  the  Port  District. 
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16.  Obtaining  of  immediate  partial  relief  from  present  oppressive  terminal 
conditions  through 

(a)  Consolidation   of  marine   equipment   and   service; 

(b)  Inauguration  of  voluntary  store-door  delivery  by  an  organized 
motor-truck  medium. 

Respectfully  submitted, 

WILLIAM  R.  WILLCOX, 
J.  SPENCER  SMITH, 
EUGENIUS  H.  OUTERBRIDGE, 
DeWITT  VAN  BUSKIRK, 
MURRAY  HULBERT, 
FRANK  R.  FORD. 
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CHAPTER  I 


History  and  Purpose  of  the 


and  Organization  of  the 


Work 


This  Commission  is  the  natural  and  logical  outcome 
of  historical  factors  of  great  importance,  and  quite 
apart  from  the  necessity  for  considering  these  historical 
factors  as  a  background  for  present  and  immediate 
action,  the  historian  of  the  future  will  examine  the 
work  of  the  Commission  in  the  light  of  the  historical 
perspective. 

* 

Early  Commercial  Relations  Between  New  York 

and  New  Jersey 

For  a  long  time  prior  to  1833,  New  York  and  New 
Jersey  had  been  in  controversy  concerning  the  bound- 
ary line  between  the  two  States ;  New  York  contending 
that  the  boundary  line  was  at  low  water  mark  on  the 
.westerly  side  of  the  waters  between  the  two  states  and 
New  Jersey  claiming,  on  the  other  hand,  that  the  center 
line  of  these  waters  was  the  general  boundary.  In 
1830,  New  York  passed  an  act,  in  which  it  set  forth 
its  claim  to  low  water  mark  on  the  Jersey  side.  It 
based  its  claim  upon  possessions  "  both  before  and  after 
the  Revolution"  and  upon  the  technical  interpretation 
of  the  grant  from  the  Duke  of  York  to  Lord  Berkeley 
and  Sir  George  Carteret  in  1664.  The  New  Jersey 
claim  was  also  based  on  the  grant  of  the  Duke  of  York. 

This  controversy  was  aggravated  by  another. 

We  read  in  McMaster's  "History  of  the  People  of 
the  United  States,"  that  Robert  R.  Livingston  became 
interested  in  steam  navigation  and,  confident  of  success, 
ohtained  from  the  legislature  of  New  York,  in  1798, 
a  grant  of  the  exclusive  right  to  navigate  the  waters  of 
New  York  State  by  steam,  upon  condition  that  he 
should,  within  one  year,  move  a  boat  of  twenty  ton* 
by  steam  at  the  rate  of  four  miles  an  hour.  He  failed 
to  do  so,  but  the  work  went  on,  and  when  in  1801, 
Jefferson  sent  him  as  Minister  to  France,  he  was  still 
engaged  in  experimenting.1  Still  confident  of  steam- 
boat navigation,  Livingston  obtained  another  grant  from 
the  New  York  legislature  in  1803.  The  monopoly 
which,  in  1798,  had  been  given  conditionally  to  Living- 
ston was  now  extended  to  Fulton  and  Livingston,  (Ful- 
ton having,  in  the  meantime,  completed  his  experi- 
ments), with  the  understanding,  that  they  would, 
within  two  years,  by  means  of  steam,  move  a  twenty- 
ton  boat  four  miles  an  hour  against  the  current  of  the 
Hudson.* 

In  1803,  the  Clermont  was  built  and  launched  on  the 
East  river.  She  traversed  the  one  hundred  and  fifty 
miles  between  New  York  and  Albany  in  thirty-two 
hours,  and  thus  won  for  her  owners  the  sole  right  to 


use  steam  on  the  lakes  and  rivers  of  New  York  State 
for  twenty  years  to  come.  Her  name  was  changed  to 
the  "North  River,"  and  with  the  return  of  spring, 
u  she  began  to  run  regularly  up  and  down  the  Hudson." 
The  legislature  confirmed  and  extended  the  monopoly, 
and  from  1808  the  steamboat  came  slowly,  but  steadily, 
into  general  use.  The  summer  of  1809  saw  one  on 
Lake  Champlain,  another  on  the  Raritan,  and  a  third 
on  the  Delaware.8  This  latter  was  the  famous  Phoenix, 
built  by  John  Cox  Stevens  at  Hoboken  in  1808.  It 
was  planned  to  operate  it  as  a  passenger  boat  between 
New  Brunswick  and  New  York.  The  monopoly  held 
by  Fulton  and  Livingston  prevented  the  vessel  from 
entering  the  waters  subject  to  the  jurisdiction  of  New 
York  State,  and  Stevens,  sending  her  by  sea  to  the 
Delaware,  ran  her  between.  Philadelphia  and  Trenton. 

In  1810,  the  Raritan  and  the  Phoenix  ran  in  con- 
nection with  each  other  as  parts  of  one  route.  It  was 
then  possible,  "at  a  cost  of  five  dollars  in  money  and 
twenty-six  hours  in  time,"  to  traverse  thrice  a  week 
the  ninety  miles  which  separate  Philadelphia  from 
New  York/'*  (This  distance  is  now  passed  over  ninety 
times  a  day  by  the  passenger  trains  of  the  Pennsylvania 
Railroad  in  two  hours.) 

It  is  interesting  to  observe  that  the  profits  of  the 
Raritan  trade,  twelve  shillings  for  each  passenger,  went 
to  the  "Fulton  and  Livingston  Steamboat  Company" 
and  this  McMaster  says  "provoked  the  wrath  of 
the  people  of  New  Jersey  "  and  resulted  in  a  bold  attack 
in  the  next  legislature  upon  the  monopoly  of  Fulton  and 
Livingston.  "The  demand  was  made  that  if  the  citizens 
of  New  Jersey  could  not  build  a  steamboat  and  send  it 
across  the  Hudson  to  New  York  without  leave  of  Ful- 
ton and  Livingston,  then  no  boat  having  the  license 
of  Fulton  should  enter  the  waters  of  New  Jersey." 
The  legislature  of  New  Jersey  did  not  go  so  far  as  this. 
"  New  York  in  her  law  provided  that  if  anybody  should 
navigate  a  steamboat  within  her  jurisdiction  without  a 
license,  the  parties  aggrieved  might  seize  the  boat, 
engine,  tackle  and  apparel.  Citing  this,  New  Jersey 
ordered  that  if  anybody  did  seize  such  a  boat  belonging 
to  a  citizen  of  New  Jersey,  and  lying  on  the  waters 
between  the  two  States,  the  owners  might  seize,  in 
return,  any  boat  belonging  to  any  citizen  of  New  York 
found  in  any  waters  of  New  Jersey." 5 

"The  New  York  company  then  threatened  to  with- 
draw their  boat,  place  it  on  the  Sound,  grant  no  licenses 
to  run  steamboats  to  New  Jersey,  stop  the  ferry  at 
Paulus  Hook  and  ruin  New  Brunswick."6     (Here  is 


*McMaster*s  "History  of  the  People  of  the  United  States,"  Vol.  Ill, 
p.   488. 

*  Idem,  p.  489. 

*  Idem,  pp.  489-90. 

[41] 


*  Idem.  pp.  490-1 

•  Idem,  pp.  492-8. 
•Idem,  pp.  492-8. 
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the  explanation  of  the  growth  of  New  Brunswick.  En 
route  to  New  York,  it  was  the  place  at  which  the  New 
York  boats  landed  and  enabled  connection  to  be  made 
with  Philadelphia.  If  the  connection  by  ferry  were 
cut  off,  New  Brunswick  would  perish.)  Fortunately, 
the  threats  made  at  this  time  were  never  carried  out. 
The  New  York  company  had  trouble  enough  without 
seeking  more.  "A  rival  sprang  up  and  a  boat  called 
the  Hope  was  soon  running  between  New  York  and 
Albany  without  a  license."  7  Fulton  and  Livingston 
promptly  applied  to  Chancellor  Lansing  for  an  in- 
junction. The  application  was  heard  at  the  October 
term,  1811,  of  the  Court  of  Chancery,  and  was  denied. 
Livingston  and  Fulton  appealed  to  the  Court  of  Errors, 
which  reversed  the  decision,  held  that  the  act  was  con- 
stitutional and  granted  the  injunction.8  But  tin 
Supreme  Court  of  the  United  States  reversed  the  Court 
of  Errors  in  the  great  case  of  Gibbons  v.  Ogden,  hold- 
ing that  the  New  York  legislature  had  no  power  to 
grant  a  monopoly  upon  navigable  waters.9 

In  1826,  the  deputy  sheriff  of  Richmond  county, 
New  York,  was  arrested  and  indicted  by  the  New  Jer- 
sey authorities  for  serving  process  within  the  jurisdic- 
tion of  New  Jersey. 

In  1828,  Governor  Williamson  of  New  Jersey  ad- 
dressed a  communication  to  the  Legislative  Council  and 
General  Assembly,  summarizing  the  history  of  the 
boundary  dispute  between  New  York  and  New  Jersey, 
iji  which-  he  stated  that  at  various  times  in  1806,  1811 
and  1824,  New  Jersey  had  formally  addressed  the 
legislature  of  New  York  to  put  an  end  to  the  dispute. 
In  1833,  Governor  Marcy  of  New  York  wrote  Gov- 
ernor Southard  of  New  Jersey  expressing  his  regrets 
over  the  unfortunate  controversy  between  the  two  states, 
and  in  1833  an  act  was  passed  giving  the  Governor  of 
New  York  the  power  to  appoint  three  commissioners. 
In  the  same  year  a  corresponding  act  was  passed  in 
New  Jersey. 

The  result  of  the  labors  of  this  commission  was  the 
passing  of  two  acts  in  1834,10  by  which  die  boundary 
line  between  the  two  states  was  fixed  substantiallv  at 
the  middle  of  the  river,  of  the  Jay  of  New  York,  of  the 
waters  between  Staten  Island  and  New  Jersey,  and  of 
Baritan  Bay,  to  the  main  sea;  but  New  York  "shall 
have  and  enjoy  exclusive  jurisdiction  of  and  over  all 
waters  of  the  Bay  of  New  York,  and  of  and  over  all  the 
waters  of  Hudson  River,  lying  west  of  Manhattan 
Island,  and  to  the  south  of  the  mouth  of  Spuyten 
Duyvil  Creek,  and  of  and  over  the  lands  covered  by 
the  said  waters  to  the  low  water  mark  on  the  westerlv 
or  New  Jersey  side  thereof,"  while  New  Jersey  "  shall 
have  the  exclusive  right  of  propertv  in  and  to  the  land 
under  water,  lying  west  of  the  middle  of  the  Bay  of  New 
York  and  west  of  the  middle  of  that  part  of  the  Hud- 
son River,  which  lies  between  Manhattan  Island  and 
New  Jersey  *  *  *  "  and  "  shall  have  the  exclusive 
jurisdiction  of  and  over  the  wharves,  docks  and  im- 
provements made  and  to  be  made  on  the  shore  of  the 
said  state,  and  of  and  over  all  vessels  aground  on  said 
shore,  or  fastened  to  any  such  wharf  or  dock;  except 

T  MoMaster's  "  History  of  the  People  of  the  United  States,"  Vol.  Ill, 
p.  4fl3. 

■  Robert  R.  Tilvinpston  and  Robert  Fulton  v.  James  V.  In  gen,  H.  Boyd 
nr/i    f«-«ntv   rf-her«.   9   .TohnR.   507. 

•0  Wheat.  1:(IL.  ed..  23;  see  below  Gibbons  v.    Ogden.   17  Johns. 
(N.  Y.)   488.     This  case  was  instituted  bv  the  assignees  of  the  Fulton 
Steamboat  Company  for  the  pnrpose  of  restraining  the  defendant  from 
navigating  with  his  steamboats  the  waters  between  the  City  of  New 


that  the  said  vessels  shall  be  subject  to  the  quarantine 
or  health  laws,  and  laws  in  relation  to  passengers,  oi 
the  State  of  New  York,  which  now  exist  or  which  may 
hereafter  be  passed." 

The  names  of  the  New  Jersey  commissioners  were : 

Hon.  Theodore  Frelinghuysen 

James  Parker 

Lucius  Q.  C.  Elmer 
and  the  names  of  the  New  York  commissioners  were: 

Benjamin  F.  Butler 

Peter  A.  Jay 

Hemy  SeyJour. 

The  Treaty  is  very  brief.     It  is  as  follows: 

Article  I.  The  boundarv  line  between  the  two  states 
of  New  York  and  New  Jersey,  from  a  point  in  the 
middle  of  Hudson  River,  opposite  the  point  on  the  west 
shore  thereof,  in  the  forty-first  degree  of  north  latitude, 
as  heretofore  ascertained  and  marked,  to  the  main  sea, 
shall  be  the  middle  of  the  said  river,  of  the  bay  of  New 
York,  of  the  waters  between  Staten  Island  and  New 
Jersey,  and  of  Raritan  Bay,  to  the  main  sea,  except  as 
hereinafter  otherwise  particularly  mentioned. 

Article  II.  The  state  of  New  York  shall  retain  the 
present  jurisdiction  of  and  over  Bedlow's  and  Ellis' 
Islands,  and  shall  also  retain  exclusive  jurisdiction  oi 
and  over  the  other  islands  lying  in  the  waters  above 
mentioned,  and  now  under  the  jurisdiction  of  that  State. 

Article  III.  The  state  of  New  York  shall  have  and 
enjoy  exclusive  jurisdiction  of  and  over  all  the  waters 
of  the  Bay  of  New  York,  and  of  and  over  all  the  waters 
of  Hudson  River,  lying  west  of  Manhattan  Island,  and 
to  the  south  of  the  mouth  of  Spuyten  Duyvil  Greek, 
and  of  and  over  the  lands  covered  bv  the  said  waters 
to  the  low  water  mark  on  the  westerly  or  New  Jersey 
side  thereof;  subject  to  the  following  rights  of  property 
and  of  jurisdiction  of  the  state  of  New  Jersey,  that  is 
to  say: 

1.  The  state  of  New  Jersey  shall  have  the  exclusive 
right  of  property  in  and  to  the  land  under  water,  lying 
west  of  the  middle  of  the  bay  of  New  York  and  west 
of  the  middle  of  that  part  of  the  Hudson  River,  which 
lies  between  Manhattan  Island  and  New  Jersev. 

2.  The  state  of  New  Jersey  shall  have  the  exclusive 
jurisdiction  of  and  over  the  wharves,  docks  and  im- 
provements made  and  to  be  made  on  the  shore  of  the 
said  state,  and  of  and  over  all  vessels  aground  on  said 
shore,  or  fastened  to  any  such  wharf  or  dock;  except 
that  the  said  vessels  shall  be  subject  to  the  quarantine 
or  health  laws,  and  laws  in  relation  to  passengers,  of 
the  state  of  New  York,  which  now  exist  or  which  may 
hereafter  be  passed. 

3.  The  state  of  New  Jersey  shall  have  the  exclusive 
right  of  regulating  the  fisheries  on  the  westerly  side  of 
the  middle  of  the  said  waters ;  Provided,  that  the  navi- 
gation be  not  obstructed  or  hindered. 

Article  IV.  The  state  of  New  York  shall  have  ex- 
clusive jurisdiction  of  and  over  the  waters  of  the  Kill 
Van  Kull,  between  Staten  Island  and  New  Jersey,  to 
the  westernmost  end  of  Shooter's  Island,  in  respect  to 
such  quarantine  laws  and  laws  relating  to  passengers  as 

Tork  and  any  part  of  Staten  Island,  or  of  the  shores  of  New  Jersey 
go" th  of  Powles-IIook  Ferry. 

,0Thpsp  two  net*  were  passed  bv  the  legislature  of  New  York 
(Chapter  8,  Laws  of  New  York,  1834)  and  by  the  legislature  of  New 
Jersev  (Laws  of  New  Jersey,  1833-34,  p.  118)  and  confirmed  by 
the  Coneress  of  the  United  States  June  28,  1834  (U.  S.  23,  Con*. 
1  Sess.  Sen.  Doc.  No.  239). 
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now  exist  or  may  hereafter  be  passed  under  the  au- 
thority of  that  state,  and  for  executing  the  same;  and 
the  said  state  shall  also  have  exclusive  jurisdiction, 
for  the  like  purposes,  of  and  over  the  waters  of  the 
Sound,  from  the  westernmost  end  of  Shooter's  Island 
to  Woodbridge  Creek,  as  to  all  vessels  bound  to  any 
port  in  the  said  state  of  New  York. 

Article  V.  The  state  of  New  Jersey  shall  have  and 
enjoy  exclusive  jurisdiction  of  and  over  all  the  waters 
of  the  Sound  between  'Staten  Island  and  New  Jersey, 
lying  south  of  Woodbridge  Creek  and  of  and  over  all 
the  water  of  Raritan  Bay,  lying  westward  of  the  line 
drawn  from  the  lighthouse  at  Prince's  Bay,  to  the 
mouth  of  Mattavan  Creek,  subject  to  the  following 
rights  of  property  and  of  jurisdiction  of  the  State  of 
New  York : 

1.  The  state  of  New  York  shall  have  the  exclusive 
right  of  property  in  and  to  the  land  under  water,  lying 
between  the  middle  of  the  said  waters  and  Staten 
Island. 

2.  The  state  of  New  York  shall  have  the  exclusive 
jurisdiction  of  and  over  the  wharves,  docks  and  im- 
provements made  and  to  be  made,  on  the  shore  of 
Staten  Island;  and  of  and  over  all  vessels  aground 
on  said  shore,  or  fastened  to  any  such  wharf  or  dock, 
except  that  the  said  vessels  shall  be  subject  to  the 
quarantine  or  health  laws,  and  laws  in  relation  to  pas- 
sengers of  the  state  of  New  Jersey,  which  now  exists  or 
which  may  hereafter  be  passed. 

3.  The  state  of  New  York  shall  have  the  exclusive 
right  of  regulating  the  fisheries  between  the  shore  of 
Staten  Island  and  the  middle  of  the  said  waters,  pro- 
vided that  the  navigation  of  the  said  waters  be  not 
obstructed  or  hindered. 

Article  VI.    Criminal  process  issued  under  the  au- 
thority of  the  state  of  New  Jersey,  against  any  person 
accused  of  an  offense  committed  within  that  state,  or 
committed  on  board  of  any  vessel  being  under  the  exclu- 
sive jurisdiction  of  that  state  as  aforesaid,  or  com- 
mitted against  the  regulations  made,  or  to  be  made,  by 
that  state  in  relation  to  the  fisheries  mentioned  in  the 
third  article;  and  also  civil  process  issued  under  the 
authority  of  the  state  of  New  Jersey,  against  any  per- 
son domiciled  in  that  state,  or  against  property  taken 
out  of  that  state  to  evade  the  laws  thereof;  may  be 
served  upon  any  of  the  said  waters  within  the  exclusive 
Jurisdiction  of  the  state  of  New  York,  unless  such 
person  or  property  shall  be  on  board  a  vessel  aground 
nx>on,  or  fastened  to  the  shore  of  the  state  of  New 
York,  or  fastened  to  a  wharf  adjoining:  thereto;   or 
unless  such  person  shall  be  under  arrest,  or  such  prop- 
erty shall  be  under  seizure,  by  virtue  of  process  or  au- 
thority of  the  state  of  New  York. 

Article  VII.  Criminal  process  issued  under  the  au- 
thority of  the  state  of  New  York,  agrainst  any  person 
accused  of  an  offense  committed  within  that  state,  or 
committed  on  board  of  any  vessel  being  under  the  ex- 
clusive jurisdiction  of  that  state  as  aforesaid;  or  com- 
mitted against  the  regulations  made  or  to  be  made  by 
tTi»t  state,  in  relation  to  the  fisheries  mentioned  in  the 
fifth  article:  and  also  civil  process  issued  under  the 
puthoritv  of  the  state  of  New  York,  against  anv  person 
domiciled  in  that  state,  or  against  property  taken  out 
of  that  state  to  evade  the  laws  thereof;  may  be  served 


upon  any  of  the  said  waters  within  the  exclusive  juris- 
diction of  the  state  of  New  Jersey,  unless  such  person 
or  property  shall  be  on  board  a  vessel  aground  upon, 
or  fastened  to,  the  shore  of  the  state  of  New  Jersey, 
or  fastened  to  a  wharf  adjoining  thereto,  or  unless  such 
person  shall  be  under  arrest,  or  such  property  shall  be 
under  seizure,  by  virtue  of  process  or  authority  of  the 
state  of  New  Jersey. 

Article  VIII.  This  agreement  shall  become  binding 
on  the  two  states  when  confirmed  by  the  legislatures 
thereof  respectively,  and  when  approved  by  the  Con- 
gress of  the  United  States. 

The  Purpose  and  Meaning  of  the  Treaty 

The  treaty  has  been  frequently  passed  upon  by  the' 
courts  both  of  New  York  and  New  Jersey.  In  State  v. 
Babcock,  1  Vroom  29,  the  New  Jersey  Court  held  that 
an  indictment  for  a  nuisance  by  placing  wrecks  in  the 
Hudson  River  below  low  water  mark  on  the  New  Jersey 
shore  would  not  lie  in  the  State  of  New  Jersey,  upon 
the  ground  that  by  the  compact  of  1834  exclusive  juris- 
diction over  offences  in  or  upon  the  water  or  lands  under 
them  resided  in  the  State  of  New  York.  In  Central 
Railroad  of  New  Jersey  v.  Jersey  City,  41  Vroom  81, 
Judge  Garrison  quotes  with  approval  (p.  JM5)  the  state- 
ment of  Judge  Andrews  of  the  New  York  Court  of 
Appeals  as  follows :  "  The  purpose  of  vesting  exclu- 
sive jurisdiction  over  these  waters  in  the  state  of  New 
York  was  to  promote  the  interests  of  commerce  and 
navigation,  which  would,  as  supposed,  be  best  sub- 
served by  giving  to  this  state  the  exclusive  control  and 
regulation  of  the  waters  of  the  bay  and  harbor  of  New 
York."  Judge  Garrison  held  that  what  was  granted 
over  these  waters  was  not  "  sovereignty  "  but  jurisdic- 
tion as  "  distinct  from  sovereignty  "  and  that  in  con- 
sequence the  power  to  tax  the  property  under  water  still 
remained  with  New  Jersey.  On  appeal  to  the  United 
States  Supreme  Court  (209  TL  S.  472),  decided  April 
27,  1908,  Justice  Holmes  delivered  the  opinion,  say- 
ing (p.  479)  :  "  But  we  agree  with  the  state  courts 
that  have  been  called  on  to  construe  that  part  of  the 
agreement,  that  the  purpose  was  to  promote  the  inter- 
ests of  commerce  and  navigation,  not  to  take  back  the 
sovereignty  that  otherwise  was  the  consequence  of 
article  1.  This  is  the  view  of  the  New  York  as  well 
as  of  the  New  Jersey  court  of  errors  and  appeals,  and 
it  would  be  a  strange  result  if  this  court  should  be 
driven  to  a  different  conclusion  from  that  reached  by 
both  the  parties  concerned." 

Judge  Elmer,  reviewing  the  history  resulting  in  the 
Treaty  of  1834,  says  in  State  v.  BaJbcocJc,  1  Vroom  29 
pp.  33  and  34: 

"  When  the  commissioners  of  New  Jersey  and  New 
York  again  met,  in  1833,  and  it  was  found  that  those 
of  the  latter  state  appeared  to  be  desirous  of  arranging 
the  dispute  upon  fair  and  liberal  terms,  but  deemed  it 
indispensable  that  their  great  commercial  emporium 
should  have  the  exclusive  control  of  the  police  on  the 
surrounding  waters,  and  full  power  to  establish  such 
quarantine  regulations  as  should  be  found  necessary, 
the  commissioners  of  this  state  deemed  it  wise  to  secure 
the  exclusive  property  in  the  soil  to  the  middle  of  the 
river,  and  exclusive  jurisdiction  over  the  wharves,  docks 
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and  other  improvements  made  or  to  be  made  on  the 
Jersey  shore,  and  of  the  vessels  fastened  thereto,  and 
the  right  to  regulate  the  adjacent  fisheries,  leaving  to 
New  York,  which  waa  thought  to  be  quite  as  much  a 
burthen  as  a  privilege,  the  exclusive  jurisdiction  over 
offences  in  or  upon  the  waters  or  the  land  covered  by 
the  water  outside  of  the  low  water  mark.  As  it  was 
thought  possible  that  the  time  might  come  when  Perth 
Amboy  should  be  an  important  city,  like  exclusive 
jurisdiction  over  the  adjacent  waters  to  low  water  mark 
on  Staten  Island  was  secured  to  this  state.  Nothing 
has  since  occurred  to  make  the  propriety  of  this  arrange- 
ment doubtful ;  on  the  contrary,  there  is  every  reason 
to  believe  that  it  has  secured  important  rights  to  this 
state,  which  otherwise  might  have  been  lost. 

"  In  further  elucidation  of  this  subject,  it  is  to  be 
noticed  that  the  river  Delaware  was  never  within  the 
jurisdiction  either  of  this  State  or  of  Pennsylvania 
until,  by  the  Revolution,  the  rights  of  the  crown  were 
extinguished,  and  each  state  then  held  to  the  middle. 
Under  these  circumstances,  the  agreement  between  the 
two  states,  adopted  in  1783,  Nix.  Dig.  824,  provided 
that  the  two  states  should  have  concurrent  jurisdiction 
in  and  upon  the  water  of  that  river.  Of  so  little  im- 
portance, however,  was  this  regulation,  that  it  was  not 
until  so  lately  as  1856  that  any  law  of  this  state  was 
passed  providing  for  the  punishment  of  offenses  com- 
mitted on  the  river." 

In  People  v.  Central  Railroad  of  New  Jersey,  42 
N.  Y.  283,  at  p.  295,  June,  1870,  Judge  Smith  said: 
"It  is  quite  apparent,  I  think,  that  they  [the  Com- 
missioners] well  and  wisely  considered  that  the  neces- 
sities of  the  case,  the  welfare  of  these  states,  the  exigen- 
cies of  commerce,  and  the  interests  of  the  city  and  port 
of  New  York  in  particular,  in  whose  prosperity,  as  the 
commercial  metropolis  of  the  country,  New  Jersey  had, 
in  a  large  degree,  a  common  interest,  required  that 
there  should  be  a  unity  of  control  over  said  waters,  and 
a  single  and  exclusive  jurisdiction  exercised  over  them 
by  one  of  the  said  states." 

In  the  same  case  Judge  Earl  said: 

"At  the  date  of  this  agrement  [1833],  certain  docks 
and  wharves  had  already  been  made  on  the  New  Jersey 
side,  and  it  was  foreseen  that  others  might  thereafter 
be  needed  and  be  made.  New  Jersey  had  but  little  com- 
merce and  no  important  city  or  seaport  upon  these 
waters.  New  York  City  then  controlled  by  far  the 
largest  share  of  the  commerce  of  this  country,  and  these 
waters  were  mainly  important  as  her  seaport.  It  was 
important  that  this  port  should  be  subject  to  but  ome 
state  jurisdiction,  and  that  its  jurisdiction  should  be 
of  the  state  possessing  the  city  of  New  York,  and  hav- 
ing by  far  the  largest  interest  in  regulating,  protecting 
and  governing  the  port.  It  was  clearly  the  intention 
of  the  commissioners,  as  gathered  from  the  whole  agree- 
ment, to  place  that  port  under  the  exclusive  jurisdiction 
of  the  state  of  New  York,  so  that  she  could  control  and 
regulate  it  in  the  interest  of  her  great  commerce  and  her 
great  commercial  city"  (pp.  312,  313). 

"At  the  time  this  agreement  was  made,  New  York 
was  a  large  and  flourishing  commercial  city,  with  the 
finest  port,  and  destined  to  be  one  of  the  largest  com- 
mercial emporiums  in  the  world,  while  New  Jersey  had 


no  commerce,  no  commercial  port,  and  no  brilliant  com- 
mercial prospects"  (p.  308). 

Under  an  act  passed  in  1886,  a  suit  was  brought  in 
the  courts  of  New  York  against  one  Ross  to  recover  a 
penalty  for  depositing  dredgings  from  a  slip  in  the  city 
of  New  York  into  the  waters  of  the  North  River.  Ross 
and  his  associate,  in  December,  1887,  dumped  a  scow- 
load  of  material  which  they  dredged  from  a  slip  in  the 
city  of  New  York  into  the  river  opposite  New  York 
City,  but  on  the  Jersey  side  at  a  point  about  one-quarter 
of  a  mile  from  the  New  Jersey  shore.  It  was  claimed 
that  since  the  deposit  had  been  made  within  the  terri- 
torial limits  of  New  Jersey,  the  state  of  New  York 
had  no  jurisdiction  to  enact  a  law  subjecting  persons 
to  liability  for  an  act  done  within  the  territory  of  that 
state.  The  Court  of  Appeals  held  that  the  compact  of 
1834  settled  the  matter  and  gave  to  New  York  juris- 
diction over  such  matters  to  low  water  mark  on  the 
Jersey  side,  Judge  Andrews  saying: 

"  The  purpose  of  vesting  exclusive  jurisdiction  over 
these  waters,  in  the  state  of  New  York,  was  to  promote 
the  interests  of  commerce  and  navigation,  which  would, 
as  supposed,  be  best  subserved  by  giving  to  this  state 
the  exclusive  control  and  regulation  of  the  waters  of 
the  bay  and  harbor  of  New  York.    *    *    * 

"  The  8th  section  of  the  act  of  1886  was  manifestly 
enacted  for  the  protection  of  the  harbor  of  New  York 
in  the  interest  of  commerce  and  navigation.  The  citi- 
zens of  New  York  City  may  possibly  have  a  greater 
stake  in  the  matter  than  citizens  in  other  localities,  but 
the  destruction  or  serious  impairment  of  the  harbor  of 
New  York  wbuld  directly  affect  the  prosperity  of  the 
state.  It  would  impair  its  revenues,  imperil  its  system 
of  river,  canal  and  railroad  transportation,  and  it  is  not 
too  much  to  say  that  every  industrial  interest,  agricul- 
tural or  mechanical,  would  feel  its  blighting  influence." 
(June,  1891.  Ferguson  v.  Ross,  126  N.  Y.  459,  at 
p.  463  and  p.  465.) 

The  Growth  and  Development  of  the  Metropolitan 

District 

Just  as  the  metropolitan  district  of  London,  or 
"  Greater  London,"  the  world  over,  is  known  as  includ- 
ing not  merely  "  the  city,"  (a  small  area  of  673  acres 
on  the  north  bank  of  the  River  Thames  forming  the 
heart  of  the  metropolis)  but  twenty-eight  other  mu- 
nicipal divisions  making  up  the  administrative  County 
of  London,  such  as  Hammersmith,  Kensington,  Pad- 
dington,  Hempstead,  St.  Pancras,  Islington,  Stoke 
Newington,  Poplar,  Fulham,  Chelsea^  the  City  of  West- 
minster, Stepney,  St.  Marylebone,  Holborn,  Finsbury, 
Shoreditch,  Bethnal  Green,  Wandworth,  Battersea, 
Lambeth,  Southwark,  Camberwell,  Bermondsey,  Dept- 
ford,  Lewisham,  Greenwich  and  Woolwich,  and  the 
whole  of  the  County  of  Middlesex  and  parts  of  the 
Counties  of  Essex,  Kent,  Surrey  and  Hertfordshire 
(London's  extent  is  443,419  acres  or  nearly  693  square 
miles  and  its  population  seven  millions  and  over),11 
so  for  census  purposes  the  New  York  metropolitan  dis- 
trict is  held  to  include  the  western  portion  of  Long 
Island,  the  Island  of  Manhattan,  the  whole  of  Rich- 
mond and  Westchester  counties  and  the  northern  or 
eastern  section  of  New  Jersey. 


» Encyclopedia  Britannica,    Vol.  XVI,  p.  988  (11th  Ed.). 
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The  Federal  Census  Bureau  issues  a  compilation  of 
what  is  called  "The  New  York  City  Metropolitan 
District."12  It  takes  in  not  only  Greater  New  York 
city  (comprising  Bronx,  Bangs,  New  York,  Queens 
and  Richmond  counties) ,  but  the  whole  of  Westchester 
County  (with  such  cities  as  New  Bochelle,  Mount 
Vernon  and  Yonkers),  besides  Bergen,  Essex,  Hudson, 
Middlesex,  Nassau  and  Union  Counties  in  New  Jersey, 
(including  such  cities  as  Jersey  City,  Hoboken,  Harri- 
son, Elizabeth,  Rahway,  Newark,  Orange,  Montclair, 
Paterson,  etc.).  This  district  embraces  616,928  acres 
of  territory,  of  which  but  183,373  acres  constitute  the 
area  of  New  York,  and  433,373  acres  constitute  the 
area  of  the  outlying  territory.  As  defined  in  the  census 
the  "  New  York  City  Metropolitan  District "  includes 
in  addition  to  the  central  city,  fifteen  cities,  forty-one 
boroughs,  two  villages,  seventeen  towns  and  seventeen 
townships. 

Lee,  in  his  history  of  New  Jersey,  dealing  with 
the  economic  status  of  that  state  during  the  last  half  of 
the  19th  Century,  writes: 

"  Briefly  and  generally  stated  the  area  of  direct  New 
York  metropolitan  influence  comprises  the  counties  of 
Bergen,  Passaic,   Morris,   Essex,   Hudson,  Middlesex 
and   Union.      The  lesser  metropolitan   area,   that   of 
Philadelphia,  is  much  less  definite  in  its  direct  bound- 
aries.    By  implication  it  may  be  made  to  include  all 
Southern  and  Central  New  Jersey,  although  the  New 
York  influence  is  strong  in  Atlantic  City  and  along  the 
c  shore '  of  Ocean  County,  and  is  felt  in  Vineland  and 
Bridgeton.      Trenton  marks  the   point  of  separation 
between  the  influences  of  New  York  and  Philadelphia, 
although  the  towns  of  the  Delaware  Valley  between 
Trenton   and  Philadelphia  are  in  closer  touch  with 
Philadelphia  than  with  New  York  City.    Warren  and 
Sussex  Counties  are  associated,  however,  with  Phila- 
delphia.    Strictly  speaking  then  the  metropolitan  area 
of  Philadelphia  embraces  Burlington  County,  Camden, 
Gloucester,  Cape  May  and  Salem  Counties,  a  large  por- 
tion of  Cumberland  County,  together  with  Atlantic 
City.     In  cities,  towns  and  villages  within  these  coun- 
ties, there  are  those  who  daily  transact  business  in 
Philadelphia,  and  are  in  fact  of  the  well  defined  '  com- 
muter '  class."  ia 

During  the  hearing  in  the  New  York  Harbor  Case, 
Professor  Emory  R.  Johnson  in  explaining  the  factors 
which  created  the  "  Metropolitan  District  "  said : 

"  There  are  three  general  factors  that  *  *  * 
account  for  the  commercial  growth  of  New  York  City, 
using*  city  in  the  sense  of  port.  Those  three  general 
factors  are  the  size  and  location  of  the  harbor  at 
New  York,  New  York's  advantage  as  a  railroad  ter- 
minal and  third,  the  terminal  facilities  at  New  York."  14 
That  €i  As  regards  size,  no  other  harbor  on  either  sea- 
board of  the  United  States,  can  rival  that  of  New 
York."  15  That  in  mileage  alone,  "there  are  at  New 
York,  921  miles  of  waterfront  [measured  around  piers 
and  shore  line],  at  Boston  141,  at  Baltimore  120,  at 
Philadelphia  37,  at  Norfolk  26,  at  New  Orleans  41%, 


**  See  Lincoln's  Exhibit  A,  record,  New  York  Harbor  Case,  p.  8586. 

u  Lee'e    "  New    Jersey    a*   a   Colony   and   as   a   State,"     vol.    IV, 
dd    27SS0. 
"*u  Record  in  New  York  Harbor  Case,  p.  2343. 

» Idem,   P-  2844. 

*•  Idem.  P.  2&M. 

**  Idem,  P-  2845. 


San  Francisco  8,  Galveston  8,  at  Seattle  139.9  miles/' xfl 
That  "  New  York  is  especially  favored  as  regards  the 
areas  available  for  anchorage,  and  for  the  maneuvering 
of  vessels  while  at  the  port."  1T  "  Room  is  a  great  factor 
in  a  port,  and  of  the  great  ports  of  the  world,  perhaps 
the  most  serious  limitations  is  one  of  area,  not  of  front- 
age."  18  "  New  York  has  not  only  the  deep  and  wide 
Hudson  Rfter  and  the  useful  East  River,  but  also  the 
Bay  of  New  York  and  eventually  will  have  large  harbor 
areas  in  Jamaica  Bay  and  Newark  Bay.  *  *  * 
The  port  is  well  situated  for  engaging  in  the  commerce 
of  the  United  States  with  Europe.  *  *  *  New  York 
is  centrally  located  for  carrying,  on  the  coasting  trade 
of  the  United  JStates.  For  more  than  a  century,  it  has 
been  the  principal  point  from  which  the  coastwise  com- 
merce of  the  United  States  has  been  conducted.  This 
trade  is  of  large  volume  and  value,  and  has  contributed 
materially  to  the  progress  of  New  York."  19 

He  further  says:  "I  use  'port'  in  the  commercial 
sense  of  the  entire  harbor  facilities  in  New  Jersey  and 
New  York.  The  Port  of  New  York  is  the  seaboard 
portal  of  the  best  highway  approach  to  the  West.  The 
Hudson  and  Mohawk  Rivers  and  the  Low  Divide 
crossed  in  reaching  Lake  Erie,  make  the  New  York 
State  route  to  the  West  the  natural  transportation  route 
connecting  the  Atlantic  seaboard  with  the  great  interior 
of  the  country."20  "  When  trade  depended  upon  the 
products  of  the  nearby  sections,  Philadelphia  was  the 
leading  port  and  the  largest  city  of  the  United  States, 
but  when  the  West,  beyond  the  Alleghanies,  became  the 
chief  source  of  export,  New  York  and  New  Orleans  be- 
came the  two  main  export  gateways.  The  Great  Lakes 
were  ths  highways  that  connected  New  York  State  and 
the  East  with  the  West."  21 

"  The  natural  highway  between  the  West  and  the  sea- 
board was  the  highway  which  the  Erie  Canal  opened 
up  in  1825,  and  which  highway,  of  course,  was  taken 
about  20  years  later  by  the  New  York  Central 
Railroad.     *    *    * 

"  Before  the  West  was  economically  connected  with 
the  Ekst,  the  Mississippi  River  carried  the  larger  vol- 
ume of  exports  to  the  Gulf.  New  Orleans,  being  the 
port  of  the  Mississippi  River,  naturally  had  for  a  time — 
that  is,  from  1832  to  1854  —  export  trade  of  greater 
value  than  that  which  passed  through  New  York,  but 
the  Erie  Canal  saved  New  York's  «export  trade  and  gave 
first  place  to  New  York,  some  years  before  the  Civil 
War."  » 

"  The  Erie  Canal  was  a  great  commercial  highway 
to  and  from  the  West  until  about  1870.  Up  to  that 
time  the  success  of  New  York  depended,  I  think  one 
may  say  primarily,  upon  the  Erie  Canal."  ffl 

"  The  terminal  facilities  at  New  York  are  on  a  gigan- 
tic scale.  They  have  been  provided,  in  part,  by  large 
terminal  companies;  in  part  by  numerous  steamship 
lines  that  reach  the  port,  and  in  large  measure  by  the 
City  of  New  York. 

"At  no  other  American  port  has  there  been  a  com- 
parable threefold  activity  in  the  work  of  providing 
terminals  for  the  exchange  of  traffic  between  rail  and 

"Idem,  p.  2345. 
"Idem,  pp.  2345,  2346. 
"Idem,  p.  2347. 
» Idem,  p.  2348. 
»  Idem,  p.  2349. 
"Idem,  p.  2358. 
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water  carriers.  At  no  other  port  are  there  such  long 
piers  and  such  spacious  docks.  Public  and  private 
interests  have  expended  upon  the  development  of  the 
port's  facilities  many  times  the  amount  invested  at 
other  ports. 

"  What  I  have  said  thus  far  is  really  in  answer  to 
your  question,  the  factors  that  have  made  New  York 
an  important  trade  center."24 

When  the  Interstate  Commerce  Commission  had  be- 
fore it  the  case  involving  the  port  differentials,  it  treated 
"  New  York  "  as  one  large  and  comprehensive  center 
(Clark,  Commissioner,  writing  the  opinion,  24  I.  C.  C, 
55)  and  gave  the  following  as  the  long  list  of  natural 
and  acquired  advantages  existing  at  the  Port  of  New 
York: 

A  natural  port. 

Unlimiticd  capacity  for  future  development. 

The  Erie  Canal. 

Fast  and  frequent  steamship  service. 

Option  market. 

Guarantee  of  quality  of  export  flour. 

Banking  facilities. 

Credit  market. 

Ocean  rates. 

Numerous  established  commercial  and  trade  connec- 
tions with  foreign  countries. 

"  Not  doubting  that  New  York  has  all  of  these  ad- 
vantages we  inquire,"  said  Commissioner  Clark, "  Which 
of  them  has  not  come  as  a  gift  of  Nature  or  as  a  result 
of  judicious  investment  or  commercial  enterprise  ?  And 
which  if  any  of  them  may,  as  a  matter  of  law,  be  taken 
from  New  York  or  nullified  by  arbitrary  rail  rate  ad- 
justments that  are  not  founded  in  reasonableness  meas- 
ured by  the  recognized  standards,  and  the  absence  of 
unjust  discrimination  ?"25 

A  Natural  Port 

The  port  of  New  York  is  obviously  the  foremost  fac- 
tor which  led  to  the  creation  of  u  The  Metropolitan  Dis- 
trict." It  was  its  excellence  as  a  "  natural  port "  that 
induced  the  representatives  of  the  West  India  Company 
of  Holland,  to  found  the  settlement  of  New  Amsterdam, 
soon  after  the  discovery  of  the  Hudson  River  in  1609. 20 

These  early  settlers  were  trading  experts,  however, 
and  so  they  soon  proceeded  to  use  their  "  natural  port " 
to  the  host  advantage.  Realizing  how  great  a  factor  is 
a  break  in  transportation  to  the  growth  and  prosperity 
of  a  community,  in  that  this  transfer  of  freight  attracts 
to  that  point  merchants,  brokers,  bankers,  etc.,  they 
passed  a  law  during  Van  Twiller?s  administration 
requiring  all  vessels,  touching  at  New  Amsterdam,  to 
unload  or  reload  or  transfer,  or  failing  that,  to  pay  a 
fine.  They  also  were  the  first  colonists  to  organize  a 
systematic  coastwise  and  foreign  trading  fleet,  which 
was  so  enterprising  that  England  was  obliged,  in  order 
to  protect  its  own  colonial  merchant  fleet,  to  enact  laws 
with  a  view  of  putting  an  end  to  this  competition.27 
This  despite  the  fact  that  there  were  then  80,000  Eng- 
lish colonists  and  only  7,000  Dutch,  in  North  America ! 

A  like  spirit  of  commercial  enterprise  characterized 

"Record  in  New  York  Harbor  Case,  pp.  2359-00. 
»24  T.  C.  C.  55.  63. 

16  Johnson's   "  History  of  Domestic  and   Foreign  Commerce  of   the 
United  States,"  Vol.  I,  pp.  28,  29-30. 
^Idem,  pp.  162,  39. 


the  economic  development  of  New  York,  throughout  the 
colonial  period,  and  up  to  1830,  in  which  year  it  out- 
ranked all  American  seaport  cities  as  a  shipping  center. 

"  The  depression  in  New  England  was  only  slightly 
less  acute  than  in  Pennsylvania.  New  York  alone  of 
all  the  Atlantic  States  increased  the  annual  shipments 
to  foreign  markets,  chiefly  because  the  port  of  New 
York  had  after  1825  a  direct  canal  route  to  the  interior. 
In  contrast  with  the  reaction  in  the  East,  the  foreign 
trade  dependent  upon  the  Mississippi  River  and  the 
Port  of  New  Orleans  slowly  advanced.  By  1830,  New 
Orleans  was  second  only  to  New  York  in  the  export 
trade ;  its  exports  were  double  those  of  Boston  and  more 
than  treble  those  of  Philadelphia."  28 

il  The  import  trade  of  every  large  Atlantic  port  ex- 
cept New  York  was  depressed.  The  quantity  of  goods 
received  at  New  York  increased  after  1825,  when  the 
Erie  Canal  provided  a  direct  connection  between  that 
port  and  the  Central  West;  but  the  improvement  at 
New  York  did  not  end  the  general  stagnation  of  the 
import  trade  of  the  country  as  a  whole."" 


•j» 


The  Erie  Canal 

The  Erie  Canal  is  the  second  important  factor  which 
stimulated  the  growth  of  "  The  Metropolitan  District ?' 
and  is  to  be  included  under  the  heading  of  "  acquired 
advantages." 

As  early  as  1724,  the  citizens  of  New  York  began  to 
visualize  what  subsequently  became  in  fact  "  the  Erie 
Canal/'  Cadwallader  Golden,  for  forty  vears  Sur- 
veyor  General  of  the  province  of  New  York,  reported 
to  Governor  Burnet  on  the  fur  trade  with  the  Indians 
and  spoke  of  "  the  carrying  place  between  the  Mohawk 
River  and  the  river  that  leads  into  the  Oneida  Lake, 
which  carrying  place  is  only  3  miles  long,  except  in 
very  dry  weather ;  from  thence  they  go  with  the  current 
down  the  Onondaga  River  to  the  Cataracqui  Lake 
(Ontario).30  In  1776,  General  Philip  Schuyler  sug- 
gested a  canal  between  Hudson  River  and  Lake  Cham- 
plain.81  In  1777,  Gouverneur  Morris,  in  a  conversa- 
tion with  Morgan  Lewis  and  General  Philip  Schuyler 
at  Fort  Edward,  said  "  That  at  no  very  distant  day, 
the  waters  of  the  great  western  seas  would,  by  the  aid 
of  man,  break  their  barriers,  and  mingle  with  those  of 
the  Hudson.  *  *  *  That  numerous  streams  passed 
these  barriers  through  natural  channels,  mid  that  arti- 
ficial ones  might  be  conducted  by  the  same  routes/'  32 

In  July,  1783,  Washington  toured  the  northern  cen- 
tral part  of  the  state,  traveling  in  all  about  750  miles, 
most  of  the  way  on  horseback.  In  a  letter  to  Chevalier 
de  Chastellux,  October  12,  1783,  he  said: 

"  Prompted  by  those  actual  observations,  I  could  not 
help  taking  a  more  contemplative  and  extensive  view  of 
the  vast  inland  navigation  of  these  United  States,  and 
could  not  but  be  struck  with  the  immense  diffusion  and 
importance  of  it ;  and  with  the  goodness  of  that  Provi- 
dence which  has  dealt  his  favours  to  us  with  so  profuse 
a  hand.  Would  to  God  we  may  have  wisdom  enough 
to  improve  them !  I  shall  not  rest  contented  until  I 
have  explored  the  western  country,  and  traversed  these 

■  Idem,  Vol.  II,  p.  39. 

» Idem,  Vol.  II,  pp.  37-8. 

w  Lincoln's  "  Constitutional  History  of  New  York,"   Vol.  I,  p.  691. 

«  Idem,  Vol.  I,  p.  692. 

"Idem,  Vol.  I,  p.  693. 
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line3  (or  a  great  part  of   them)    which   have    given 
bounds  to  a  new  empire."  w 

De  Witt  Clinton,  in  1704,  with  prophetic  insight 
wrote: 

"  Great  improvements  must  also  take  place  which  far 
surpass  the  momentum  of  power  that  a  single  nation 
can  produce,  but  will  with  facility  proceed  from  their 
united  strength.  Mountains,  deserts,  and  oceans  will 
feel  its  mighty  force.  It  will  not  then  be  debated 
whether  hills  shall  bo  prostrated,  but  whether  the  Alps 
and  the  Andes  shall  be  levelled;  nor  whether  sterile 
fields  shall  be  fertilized,  but  whether  the  deserts  of 
Africa  shall  feel  the  power  of  cultivation ;  nor  whether 
rivers  shall  be  joined,  but  whether  the  Caspian  shall  see 
the  Mediterranean  and  the  waves  of  the  Pacific  lave  the 
Atlantic."  ■* 

The  first  canal  constructed  for  commercial  use 
within  the  territory  of  the  United  States  was  a  short 
waterway  in  Orange  County,  New  York,  built  in  1750, 
for  transporting  stone,  by  Lieutenant-Governor  (Jad- 
wallader  Colden.85 

The  earliest  state  legislation  for  providing  means  of 
communication  by  water  was  in  April,  1787,  when  the 
legislature  imposed  a  tonnage  tax  on  vessels  of  ten  tons 
and  upward  passing  through  the  Overslaugh.  The  re- 
ceipts from  this  tax  were  intended  to  be  expended  in 
removing  obstructions  from  the  Hudson  River.  About 
five  years  later,  in  March,  1792,  the  Western  and  the 
Northern  Inland  Lock  Navigation  companies  were  in- 
corporated ;  the  former  to  connect  the  navigable  portion 
of  the  Hudson  River  with  Lake  Ontario  and  Seneca 
Lake,  and  the  latter  to  open  lock  navigation  from  the 
navigable  portions  of  the  Hudson  to  Lake  Champlain.30 
George  Washington  was  the  first  president  of  the 
former  company.  In  1797,  the  Western  Inland  Lock 
Navigation  Company  was  given  permission  to  raise  the 
sum  of  two  hundred  and  fifty  thousand  dollars  and  it3 
charter  was  extended  twenty  years.87  By  1796,  the  im- 
provements permitted  the  introduction  of  boats  carry- 
ing 15  tons  on  the  route  from  Schenectady  to  the  Seneca 
River.38  In  1802,  however,  the  company  met  with  dif- 
ficulties and  in  1812,  it  offered  to  surrender  all  its 
rights  and  interests  to  the  state. 

In  the  House,  Peter  Buel  Porter,  a  New  Englander, 
representing  western  New  York,  presented  an  eloquent 
picture  of  what  could  be  done  for  the  country  through 
great  natural  roads  and  canals.  He  secured  the  ap- 
pointment of  a  committee,  and  from  this  committee, 
came  a  bill  providing  that  the  Federal  Government 
should  take  one-half  of  the  capital  stock  of  any  cor- 
poration that  might  be  chartered  to  build  any  of  the 
roads,  or  dig  any  of  the  canals,  suggested  by  Senator 
Gallatin.39  Encouraged  by  the  prospect  of  Federal  aid, 
New  York  state  created  a  commission  to  explore  a 
route  for  inland  navigation  from  the  Hudson  to  Lake 
Erie  and  Lake  Ontario.  Nine  of  New  York's  leading 
men  were  appointed  commissioners.40  Among  other 
things,  they  were  to  apply  to  Congress  and  the  legis- 
latures of  the  neighboring  states  for  aid  and  co-opera- 


»  Lincoln'*  "  Constitutional  Historv  of  New  York."  Vol.  I,  pp.  693-4. 

»*  "  Life  and  Writings  of  De  Witt  Clinton,"  by  W.  M.  Campbell,  p.  23. 

*  Whitford's  "  History  of  New  York  Canals,"  Vol.  I,  p.  7. 

••Idem,  pp.   33-34. 

w  Idem,  p.  39. 

n  Idem    d    41 

»  McMaster's"  History  of  the  People  of  the  United  States,"  Vol.  Ill, 

"Idem,   pp.  478-9.     Gouverneur  Morris,   Stephen  Van   Rensselaer, 


• 

tion.41  McMaster  says:  "  The  answers  were  not  en- 
couraging. Tennessee  instructed  her  senators  and  re- 
quested her  representatives  to  vote  for  congressional 
aid.  New  Jersey  was  deeply  interested  in  the  canal, 
but  could  not  help  it  herself,  and  saw  no  reason  for 
asking  the  Federal  Government  to  do  so.  Connecticut 
thought  it  inexpedient  to  act  on  the  request.  Vermont 
put  off  consideration.  Massachusetts  and  Ohio  fol- 
lowed the  example  of  Tennessee."  **  The  commission, 
however,  failed  to  get  Federal  support.  "In  the  end 
New  York  received  nothing." 

The  commissioners,  nevertheless,  strongly  urged  the 
immediate  beginning  of  the  work,  pointing  out  that 
even  an  expenditure  of  six  million  dollars  in  ten  years, 
by  a  population  of  one  million  people,  would  not  impose 
a  grievous  burden  on  any,  and  declaring  that  the  needs 
were  3uch  as  to  demand  a  canal,  and  that  to  delay  would 
result  in  nothing  but  loss  to  the  state.  They  said: 
"  The  maxims  of  policy  *  *  *  seem  imperatively 
to  demand  that  the  canal  be  made  by  her  [the  State], 
and  for  her  own  account,  as  soon  as  circumstances  will 
permit.  *  *  *  Whether  this  subject  be  considered 
with  a  view  to  commerce  and  finance,  or  on  the  more 
extensive  scale  of  policy,  there  would  be  a  want  of  wis- 
dom, and  almost  of  piety,  not  to  employ  for  public  ad- 
vantage those  means  which  Divine  Providence  has 
placed  so  completely  within  our  power."  43 

Then  came  the  war  of  1812  between  the  United 
States  and  England,  in  consequence  of  which,  all  proj- 
ects for  internal  development  were  put  aside. 

In  November,  1816,  the  commissioners  reported  that 
they  had  developed  prospects  for  a  loan  of  five  million 
dollars  in  Europe,  upon  the  credit  of  the  state  of  New 
York  for  a  period  of  ten  or  fifteen  years,  at  an  annual 
interest  charge  of  six  per  cent.  They  rejected  as 
exorbitant  the  offer  of  the  directors  of  the  Western 
Inland  Lock  Navigation  Company  of  $190,000,  for  the 
shares  held  by  them,  exclusive  of  the  350  shares  held 
by  the  state." 

On  April  5,  1817,  the  state  of  New  York  passed  an 
act  levying  a  tax  of  twelve  and  one-half  cents  per 
bushel  on  salt  manufactured  in  the  western  district  of 
the  state,  as  well  as  a  tax  of  one  dollar  on  each  steam- 
boat passenger  traveling  over  thirty  miles, —  to  provide 
for  the  payment  of  interest  on  the  sums  which  might 
be  borrowed  for  the  construction  of  the  canal  and  for 
the  final  redemption  of  the  principal. 

The  extent  to  which  the  state  would  ultimately  go 
was  hardly  foreseen  even  by  these  exceptionally  far- 
sighted  men.  Would  they  have  suspected  that  by  1917, 
New  York  would  have  actually  expended  and  obligated 
itself  to  pay  for  the  construction  and  maintenance  of 
this  canal  system  the  sum  of  $641,859,102  ? 4S 

To  realize  what  courage  of  conviction  and  resolute- 
ness of  purpose  was  required  in  this  development  of  our 
country,  we  need  only  to  recall  that  it  was  said 
derisively  that  in  Clinton's  "  big  ditch  would  be  buried 
the  treasure  of  the  state,  to  be  watered  by  the  tears  of 
jKxstcrity."  4T     People  denounced  it  as  visionary.     Jef- 

Oe  Witt  Clinton,  Simon  De  Witt,  William  North.  Thomas  Eddy,  Peter 
B.  Porter,  Robert  R.  Livingston  and  Robert  Fulton. 

41  Idem,  Vol.  III.  p.  479. 

«  Tdem.  Vol.  III.  p.  479. 

■  Whitford's  "  History  of  New  York  Canals,"  Vol.  I,  p.  70,  quoting; 
from   Senate  Journal,  1812,  pp.  112-113. 

•Idem,  pp.  68-9. 

«•  Record  in  New  York  Harbor  Case,  pp.  1471,  1473. 

47  Whltford's  "  History  of  New  York  Canals,"  Vol.  I,  p.  9. 
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ferson  declared  it  a  hundred  years  ahead  of  its  time, 
saying  that  to  think,  at  that  day,  of  making  a  canal  of 
three  hundred  and  fifty  miles  through  a  wilderness 
was  little  short  of  madness.  Madison  thought  that  its 
cost  would  exceed  the  resources  of  the  whole  country, 
and  refused  to  grant  any  national  aid. 

The  canal  was  opened  on  the  26th  of  November, 
1825.  Early  on  the  morning  of  the  appointed  day,  we 
are  told,  the  village  of  Buffalo  was  thronged  with  peo- 
ple gathered  there  to  see  the  departure  of  the  lirst 
boat.48  Upon  its  approach  at  Kochester,  the  following 
dialogue  ensued : 

"  Question. —  Who  comes  there  ? 

"Answer. —  Your  Brothers  from  the  west  on  the 
waters  of  the  Great  Lakes. 

"Question. —  By  what  means  have  they  been  di- 
verted so  far  from  their  natural  course? 

"Answer. —  By  the  channel  of  the  Grand  Erie  Canal. 

"  Question. —  By  whose  authority,  and  by  whom, 
was  a  work  of  such  magnitude  accomplished  ( 

"Answer. —  By  the  authority  and  by  the  enterprise 
of  the  patriotic  People  of  the  fc>tate  of  jNew  York/  4U 

Arriving  off  Sandy  Hook,  the  fleet  formed  a  circle 
and  "  His  Excellency  Governor  Clinton  then  proceeded 
to  perform  the  ceremony  of  commingling  the  waters  of 
the  Lakes  with  the  Ocean,  by  pouring  a  keg  of  that  of 
Lake  Erie  into  the  Atlantic;  upon  which  he  delivered 
the  following  address: 

"  '  This  solemnity,  at  this  place,  on  the  first  arrival 
of  vessels  from  Lake  Erie,  is  intended  to  indicate  and 
commemorate  the  navigable  communication,  which  has 
been  accomplished  between  our  Mediterranean  Seas 
and  the  Atlantic  Ocean,  in  about  eight  years,  to  the 
extent  of  more  than  four  hundred  and  twenty-five 
miles,  by  the  wisdom,  public  spirit,  and  energy  of  the 
people  of  the  state  of  New  York ;  and  may  the  God  of 
the  Heavens  and  of  the  Earth  smile  most  propitiously 
on  this  work,  and  render  it  subservient  to  the  beet  inter- 
ests of  the  human  race.'  "  50 

To  complete  the  ceremony  and  to  typify  the  com- 
merce of  New  York  with  all  nations,  Dr.  Samuel  L. 
Mitchell  then  poured  into  the  ocean  bottles  of  water 
from  various  rivers  of  the  world.51  John  Quincy 
Adams  said  that  it  was  "an  Event  among  those  most 
worthy  of  commemoration,  in  the  progress  of  human 
Affairs  —  an  Event  equally  creditable  to  the  enterprize 
and  Perseverance  of  the  People  of  New  York;  and  by 
the  accomplishment  of  which,  in  honouring  themselves 
they  have  reflected  honour  upon  the  age  and  country 
to  which  they  belong."51 

The  Railroads 

With  the  acquisition  of  the  great  waterway  to  the 
Middle  West,  the  economic  growth  of  the  port  of  New 
York  continued  with  increased  intensity.  While  the 
foreign  trade  at  other  American  seaports  defined  from 
1819  to  1820,  the  imports  and  exports  handled  at  New 
York  increased  in  volume.52  This  expansion  continued 
until  in  1860,  when  the  port  of  New  York  handled  70 
per  cent  of  the  entire  import  trade  of  the  country    an 

•Whitford's  "History  of  New  York  Canals,"  Vol.  I,  p.  123. 
•Idem,  Vol.  I,  p.  125. 
••Idem,  VoL  I,  p.  127. 
"Idem.  VoL  I,  p.  ISO. 

■•  Johnson's   "  History   of  Domestic  and  Foreign  Commerce  of   the 
United  States/'  VoL  II.  p.  37. 


aggregate  oi  $248,000,000,    and    also    became    pre- 
eminent as  an  exporting  center.*** 

The  development  oi  railroads  in  the  United  States 
began  almost  simultaneously  with  the  vogue  of  canal 
building.  However,  it  was  not  until  18/0  that  they 
proved  themselves  serious  competitors  of  water 
transportation. 

The  pioneer  American  railroad  built  for  general  use 
was  the  Baltimore  &  Ohio.  The  company  was  char- 
tered in  1827  and  thirteen  miles  of  trackage  was  opened 
in  1830.  Kailway  operation  in  New  York  state  was 
started  in  1831,  when  the  Mohawk  and  Hudson,  the 
parent  company  of  the  New  York  Central  system, 
finished  the  construction  of  seventeen  miles  of  roadbed 
between  Albany  and  Schenectady.  In  1842,  Buffalo 
was  reached.  Between  1830  and  18S5,  railroad  con- 
struction was  pushed  more  rapidly  in  Pennsylvania 
than  in  any  other  state  —  two  hundred  miles  being 
opened.  The  first  division  of  the  present  Pennsylvania 
Railroad  system  was  the  Columbia  Railroad,  by  which 
Philadelphia  was  connected  with  Columbia  on  the 
Susquehanna  River  in  1834.  This  road,  it  will  be 
recalled,  was  built  by  that  state.  The  Camden  and 
Amboy,  which  connected  Philadelphia  with  New  York, 
was  completed  in  1 837.  It  was  during  the  decade  fol- 
lowing 1850,  that  the  task  of  connecting  the  Atlantic 
seaboard  with  the  Middle  West  was  completed.  The 
first  trunk  line  to  join  New  York  and  the  Great  Lakes 
was  the  Erie  in  1851.  Its  western  terminus  was  Dun- 
kirk on  Lake  Erie.  The  same  year  the  New  York 
Central  connected  New  York  with  Buffalo  by  the 
completion  of  the  last  link  of  the  chain  of  roads.  The 
Baltimore  &  Ohio  also  reached  the  Ohio  River  in  1851, 
and  the  following  year,  a  through  rail  route  was  com- 
pleted between  Philadelphia  and  Pittsburg/'4  The 
Baltimore  &  Ohio  reached  New  York  city  in  1886  and 
the  Pennsylvania  reached  there  in  the  seventies. 

By  this  time,  New  York  had  become  the  metropolis 
of  the  United  States.  In  1850,  the  population  of  the 
borough  of  Manhattan,  i.  e.,  "  Lesser  New  York  ",  was 
515,547,  or  if  the  boroughs  of  Queens,  Kings  and 
Richmond  are  included,  i.  e.,  i{  Greater  New  York  ", 
it  amounted  to  696,115.  The  population  of  Phila- 
delphia was  then  340,045,  and  that  of  Baltimore 
169,054.  By  1860,  however,  the  population  of  what 
is  known  as  "  Lesser  New  York  City  ",  had  grown  to 
813,669,  and  what  is  now  known  as  "Greater  New 
York  City  ",  to  1,174,779.55 

The  arrivals  of  coasting  vessels  at  New  York  in  1830 
numbered  over  four  thousand,  as  compared  to  fourteen 
hundred  arrivals  from  foreign  ports.  In  1828,  it  was 
estimated  that  the  clearances  from  this  port  to  points 
on  the  Delaware  bay  alone  amounted  to  sixteen  thou- 
sand five  hundred  and  eight  tons  and  the  clearances 
to  points  on  the  Chesapeake  Bay  to  fifty-one  thousand 
tons.56 

New  York  had  then  become  the  collecting  and  dis- 
tributing center  of  a  large  part  of  the  surplus  products 
of  New  England,  the  Middle  Atlantic  states  and  the 
lake  district.     During  the  decade  of  1850-1860,  there 

"Idem,  Vol.  II,  p.  57. 

54 Johnson  and  Van  Metre,  "Principles  of  Railroad  Transportation." 
pp.   22-23,  28-29. 

••  Whltford  &  Hale,  exhibit  14,  record,  New  York  Harbor  Case,  p.  3105. 

60  Johnson's  "  History  of  Domestic  and  Foreign  Commerce  of  the 
United  States,"  Vol.  I,  p.  339. 
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was  a  marked  growth  in  the  number  of  steamship  lines 
engaged  in  the  coastwise  trade  that  reached  New  York. 
It  had  a  regular  semi-monthly  communication  with 
Charleston,  Savannah  and  Florida.  There  was  com- 
munication also  with  New  Orleans,  .Mobile  and 
Havana,  by  a  regular  steamer  service,  and  a  weekly 
service  with  Petersburg,  Norfolk,  Richmond  and 
Jacksonville.  Another  line  also  furnished  service  be- 
tween New  York  and  California  via  Havana  and  New 
Orleans." 

It  was  natural,  therefore,  that  the  railroads,  spon- 
sored by  the  citizens  of  Baltimore  and  Philadelphia, 
in  order  to  compete  with  this  water  traffic  and  secure 
their  share  of  the  collecting  there,  should  seek  to  locate 
their  termini  on  New  York  harbor. 

Other  railroad  companies  followed  suit,  until  there 
were  thirteen  of  them,  with  a  mileage  of  39,708.37 
miles,  sharing  in  the  handling  of  the  freight  of  "  The 
Metropolitan  District."  w 

These  three  factors  then  —  the  harbor  of  New  York, 
with  its  shipping  service,  the  Erie  Canal  and  the  rail- 
roads, together  with  the  commercial  enterprise  and  the 
f arsighted  policy  of  the  city  and  state  of  New  York  — 
constitute  the  basic  factors  in  the  evolution  of  "  The 
Metropolitan  District." 

The  Relationship  of  Northern  New  Jersey  With 

New  York 

Professor  Johnson  in  his  "  History  of  Domestic  and 
Foreign  Commerce  of  the  United  States  "  writes : 

"  In  the  seventeenth  century,  and  for  a  longer  period, 
East  Jersey  was,  economically  considered,  a  dependency 
of  New  York,  and  before  the  close  of  the  century  Phila- 
delphia had  become  the  principal  entrepot  for  West 
Jersey."  59 

Further  on  he  states : 

"  Practically  all  of  the  external  trade  of  the  New 
York  colony  was  handled  through  New  York  (Sty. 
East  Jersey,  likewise,  while  under  the  political  domi- 
nance of  New  York,  handled  its  commerce  through  the 
same  port.  Until  1680,  East  Jersey  was  not  permitted 
any  other  port  of  entry,  and  not  until  1700  was  it  given 
control  over  its  own  customs  duties.  *  *  *  It  is 
hardly  probable,  however,  that  East  Jersey  would  in 
any  case  have  developed  much  foreign  trade  independ- 
ent of  New  York  before  1700.  Until  that  time  she  was 
little  more  than  a  supply  territory  tributary  to  New 
York.    *    *    * 

"West  Jersey,  Pennsylvania,  and  Delaware  consti- 
tuted an  economic  district  whose  commercial  center  was 
in  the  towns  on  the  lower  Delaware.  By  1690,  Phila- 
delphia-  had  secured  the  unquestioned  leadership  in  the 
trade  of  the  Delaware  region.  *  *  *  What  they 
[Burlington,  Gloucester  and  Salem]  shipped  out  of  the 
colony  consisted  principally  of  farm  products  and  was 
sent  mainly  to  Philadelphia,  to  be  used  in  that  market 
or  to  be  exported  abroad."60 


n  Johnson's  "  History  of  Domestic  and  Foreign  Commerce  of  the 
United  States,"  Vol.  I,  pp.  346-7. 

M  Lincoln's  exhibit  2,   record.   New  York  Harbor   Case,    p.  2829. 

"Vol.  I,  p.  68. 

•"Vol.  I,  p.  78. 

61 "  Turnpikes.  Since  March,  1801,  authority  has  been  given  for 
making  54  turnpike  roads."  The  object  of  these  improvements  seems 
threefold.  1.  The  facilitating  the  communication  between  the  great 
cities  of  New  York  and  Philadelphia.  2.  The  more  ready  approach 
from  the  Interior  to  the  markets  of  New  York  and  Easton,  for  the 


This  course,  however,  has  not  been  detrimental  to 
New  Jersey. 

In  referring  to  the  era  of  the  turnpike,  Thomas  F. 
Gordon  in  his  "  Gazetteer  of  New  Jersey,"  published 
in  1834,  says,  that  the  objects  of  incorporating  turn- 
pike companies  were  threefold;  that  one  of  the  prin- 
cipal objects  was  the  desire  of  facilitating  communi- 
cation between  Philadelphia  and  New  York;  the  need 
of  an  outlet  for  the  products  of  the  fields  and  mines  of 
the  northern  interior;  and  the  creation  of  a  market  in 
New  York  City,  to  which  end  metropolitan  capital  was 
largely  invested  in  New  Jersey  turnpike  enterprises.61 

Again  it  was  Alexander  Hamilton  who  founded  the 
city  of  Paterson  in  1791.  Having  conceived  the  idea 
of  creating  an  association  which  would  demonstrate 
practically  that  the  American  people  need  no  longer 
depend  upon  foreign  countries  for  the  manufacture  of 
products  necessary  for  ordinary  use,  he  formed  a  stock 
company,  personally  raising  the  required  capital.  A 
site  for  the  factory  was  chosen  at  the  "  Great  Falls  ", 
on  the  Passaic  River,  and  "  six  square  miles  "  about 
the  site  were  incorporated  into  a  municipality  and 
called  u  Paterson  ",  in  honor  of  the  then  governor  who 
signed  the  charter.  At  the  time  there  were  but  a  few 
scattered  huts  in  the  vicinity.02 

What  is  now  Jersey  City,  formed  in  1630  part  of 
the  Dutch  patroonship  of  Pavonia,  which  was  granted 
to  Michael  Pauw,  and  consisted  of  a  small  sandy 
peninsula  —  an  island  at  high  tide  —  called  Powles- 
Hook.  In  1764,  it  formed  the  eastern  terminus  of  a 
postroad  connecting  New  York  City  and  Philadelphia, 
from  which  a  ferry  ran  across  the  Hudson.  In  1804, 
this  strip  of  117  acres  of  land,  on  which  was  a  settle- 
ment of  but  15  inhabitants,  passed  into  the  possession 
of  three  New  York  lawyers,  who  laid  it  out  as  a  town, 
and  formed  an  association  for  its  government,  which 
was  incorporated  as  the  * 'Association  of  the  Jersey 
Company  ".  In  1820,  the  town  was  incorporated  as 
the  City  of  Jersey.63 

Hoboken,  or  as  it  was  then  called  Hobocanhacknigh, 
i.  e.,  the  place  of  the  tobacco  pipe,  remained  a  Dutch 
farm  until  1711,  when  its  title  was  acquired  by  Samuel 
Bayard.  The  latter  improved  the  grounds  and  erected 
on  them  his  summer  residence.  Later  in  1804,  and  for 
thirty-five  years  thereafter,  the  Hoboken  "  Elysian 
Fields  "  enjoyed  fame  as  the  favorite  pleasure  resort 
of  New  York  City.  However,  it  was  not  incorporated 
as  a  city  until  1855.64 

The  first  use  of  Weehawken  was  as  a  duelling  ground 
for  residents  of  New  York  city.65 

"  In  1730,  some  Dutch  families  immigrated  from 
Albany,  N.  Y.,  and  located  along  the  line  of  the  public 
road  [in  what  is  now  New  Brunswick] ,  which  they  called. 
'  Albany  Street/  Among  these  settlers  were  Dirck 
Schuyler,  Hendrick  Van  Dursen,  Dirck  Van  Veghten, 
Abraham  Schuyler,  John  Tenbroack,  Nicholas  Van 
Dyke  and  Dirck  Van  Alan,  who  were  men  of  consider- 

products  of  agriculture  and  the  mines;  and  3.  The  drawing  the 
produce  of  the  Delaware  river,  to  the  waters  of  East  Jersey  and 
New  York,  all  which  has  been  much  aided  by  the  capital  of  that  great 
city."    (Gordon's  "A  Gazetteer  of  the    State  of  New  Jersey."  p.  17.) 

«"The  Passaic  Valley,"  by  John  Whitehead  (1901),  Vol.  I,  pp. 
15-24. 

•Encyclopedia  Biitannica,  Vol.  XV,  p.  331   (11th  ed.). 

M  Idem,  Vol.   XIII,   p.  553. 

•Idem,  Vol.  XXVIII,  p.  466. 
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able  property  and  enterprise.  The  city  became  a  grow- 
ing town."**  Prior  to  this  settlement  of  New  York 
immigrants,  New  Brunswick  consisted  of  a  ferry  land- 
ing place  as  its  early  name  "  Indian's  Ferry  "  suggests. 

The  Passaic  Valley  Sewerage  Case 

By  Chapter  539  of  the  laws  of  1903,  the  New  York 
Legislature  appointed  a  commission  to  investigate  cer- 
tain threatened  pollution  of  waters  in  New  York  Bay, 
the  commission  consisting  of  Daniel  Lewis,  Chairman, 
Olin  II.  Landreth,  George  A.  Soper,  Myron  S.  Falk  and 
Louis  L.  Tribus. 

This  Commission  made  its  first  report  on  March  31, 
1905,  and  its  second  report  April  30,  1906.  In  its 
report  of  March  31,  1905,  it  emphasized  in  the  follow- 
ing language  the  needs  of  the  metropolitan  district  as 
a  whole  and  the  desirability  of  joint  State  action:  "  It 
has  been  suggested,  therefore,  that  a  metropolitan 
sewerage  district  should  be  established,  to  include  all 
sections  in  both  New  York  State  and  New  Jersey 
which  now  or  in  future  may  sewer  into  the  bay  and  its 
tributaries.  This  district,  when  authorized  by  joint 
State  and  Federal  legislation,  should  be  under  the  direc- 
tion and  control  of  a  permanent  interstate  commission, 
with  plenary  power  to  control  the  discharge  of  all  sewers 
hereafter  constructed,  as  well  as  the  task  of  evolving  a 
comprehensive  plan  for  ultimately  rendering  the  present 
chaotic  and  systemless  method  of  sewage  disposal  sani- 
tary and  suitable  for  all  future  requirements. 

"  There  seems  to  be  no  possibility  of  a  comprehensive 
treatment  of  this  great  question  through  the  action  of 
various  and  constantly  changing  local  authorities,  act- 
ing independently.  Manhattan  may  continue,  as  at 
present,  to  follow  no  system  whatever,  simply  emptying 
a  new  sewer  into  North  or  East  River  at  any  place 
where  grades  permit,  even  though  a  recreation  pier  or 
public  bath  may  be  already  established  at  the  same 
point.  Brooklyn  may,  and  probably  will,  carry  its 
sewage  into  the  sea,  and  thus  ruin  the  bathing  beaches 
within  its  limits,  and  pollute  the  great  oyster  beds 
therein,  and  Westchester  county  for  forty  miles  from 
the  city  may  contribute  a  large  amount  of  sewage,  while 
the  State  of  New  Jersey,  with  its  constantly  increasing 
population,  will  add  to  its  present  outflow  from  year  to 
vear. 

"  The  necessity  already  exists  for  a  central  authority 
to  not  only  direct,  but  also  initiate,  these  great  public 
works,  upon  which  depend  the  beauty  and  healthfulness 
of  the  approximately  450  miles  of  shore  within  the 
metropolitan  district. 

"  Immediate  action  should  l>e  commenced  to  secure 
such  an  interstate  commission,  for  the  existing  condi- 
,  tions  must  steadily  approach  the  point  where  the  public 
will  demand  relief. 

"  In  this  country  there  is  at  present  but  one  locality 
at  all  analogous  to  New  York  in  this  respect,  viz.,  Bos- 
ton, where  a  great  metropolitan  district  empties  its 
sewage  into  the  harbor,  but  the  difference  in  governing 
conditions  is  radical,  as  but  one  State  is  in  control, 
while  for  New  York  harbor  two  great  commonwealths 
would  have  to  join  forces. 


"  England  permitted  the  pollution  of  the  Thames  for 
centuries,  but  at  last  was  compelled  to  purify  its  waters 
at  a  cost  far  exceeding  the  expense  of  preventing  such 
contamination  had  the  demands  of  competent  judges 
been  complied  with  a  hundred  years  ago. 

"  If  New  York  and  New  Jersey  should  now  initiate 
the  plan  above  outlined  the  mistakes  of  other  great 
municipalities  could  be  happily  avoided." 

In  support  of  the  policy  urged  by  the  commission  it 
obtained  from  Attorney-General  John  Cunneen  an 
opinion  upon  the  question  "  Whether  in  the  event  this 
commission  finds  it  desirable  to  recommend  for  future 
consideration  the  establishment  of  a  metropolitan 
sewerage  district,  covering  parts  of  the  two  States  of 
New  York  and  New  Jersey,  the  Legislatures  of  the  two 
.States  have  authority  to  establish  such  a  district  and 
appoint  st  commission  having  adequate  powers  of  admin- 
istration," the  Attorney-General  answering  the  question 
as  follows :  "I  am  of  the  opinion  that  the  States  of 
New  York  and  New  Jersey  may,  if  they  see  fit,  con- 
struct a  metropolitan  sewerage  district,  covering  parls 
of  the  territory  of  the  two  States,  and  giving  jurisdic- 
tion thereover  to  the  courts  of  one  or  the  other  of  said 
two  States,  as  to  all  matters  pertaining  to  the  proper 
sewerage  of  said  district.  ffuch  concurrent  acts  of  the 
States  of  New  York  and  New  Jersey  should,  however, 
in  my  judgment,  be  approved  and  ratified  by  an  act  of 
Congress,  for  the  reasons  hereinbefore  set  forth, 
namely,  that  the  Federal  Government  has  supreme  con- 
trol over  the  navigable  waters  of  the  Hudson  River  and 
New  York  Bay,  and  its  approval  should,  therefore,  be 
had  to  the  joint  action  of  the  contiguous  States." 

Notwithstanding  the  very  wise  suggestion  on  the  part 
of  the  New  York  Bay  Pollution  Commission,  no 
attempt  was  made  since  1906  to  bring  the  States 
together  upon  a  compact  which  would  cover  this 
important  matter  and  create  the  central  authority 
recommended  by  the  commission  of  1903. 

On  the  seventeenth  day  of  October,  1908,  suit  was 
brought  in  the  United  States  Supreme  Court  by  the 
State  of  New  York  against  the  State  of  New  Jersey  and 
the  Passaic  Valley  Sewerage  Commission  to  restrain 
the  construction  and  operation  of  the  trunk-line  sewer 
authorized  by  the  State  of  New  Jersey ;  the  contention 
of  the  State  of  New  York  being  that  New  Jersey  was  dis- 
charging sewage  in  New  York  Bay  to  the  injury  of 
New  York.  Among  the  defences  to  this  suit  is  the 
charge  that  New  York  State  has  no  standing  in  the 
Court  of  Equity  because  of  its  failure  to  come  into 
court  with  "  clean  hands,"  it  being  charged  that  New 
York  is  emptying  its  sewage  into  New  York  Bay.  This 
suit  was  brought  by  a  bill  in  Equity  filed  October  17, 
1908.  The  answer  was  filed  January  24,  1909.  Tak- 
ing of  testimony  was  begun  June  26,  1911,  and  closed 
on  June  27,  1913.  On  November  11,  1918,  the  case 
was  brought  on  for  argument  and  the  United  States 
Supreme  Court  directed  that  case  be  restored  to  the 
docket  in  order  that  further  testimony  should  be  taken 
"  as  to  the  present  degree  of  pollution  of  the  waters  of 
New  York  harbor  including  those  parts  affected  or  to 
be  affected  by  the  proposed  Passaic  Valley  Sewerage 
System  and  by  the  sewage  of  the  City  of  New  York ; 
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and  the  change,  if  any,  in  the  degree  of  such  pollution 
since  the  time  to  which  the  testimony  heretofore  taken 
relates."     See  249  U.  S.,  p.  202. 

Obviously  if  the  recommendations  of  the  New  York 
Bay  Pollution  Commission  had  been  accepted  and  a 
Metropolitan  District  had  been  created  with  a  single 
sanitary  commission  controlling  the  Port  of  New  York, 
the  litigation  would  have  been  wholly  unnecessary. 
This  litigation  has  created  a  great  deal  of  feeling  both 
in  New  York  and  New  Jersey  and  has  not  been  con- 
ducive to  the  bringing  about  of  cordial  relations  between 
the  states.  The  resolutions  adopted  by  the  Board  of 
Estimate  and  Apportionment  of  the  City  of  New  York 
(see  Appendix  D,  Part  III,  relating  to  Treaty).  The 
Board  said: 

"  This  Board  invites  and  will  welcome  the  active  and 
earnest  co-operation  of  New  Jersey  in  any  movement 
tending  to  improve  and  develop  the  Port  of  New  York 
in  all  its  parts  and  to  the  fullest  extent,  including  mat- 
ters relating  to  river  and  harbor  pollution,  which  now 
constitutes  a  grave  menace  to  the  harbor  of  New 
York     *     *     *     " 

Our  Commission  has  not  found  it  practicable  to  in- 
clude at  the  present  time  the  power  to  regulate  the  mat- 
ter of  harbor  pollution  in  the  Proposed  Compact  though 
it  has  preserved  the  opportunity  for  vesting  such  power 
ultimately  in  the  Port  Authority.  Public  opinion  in 
New  Jersey  will  not  support  an  agreement  at  this  time 
until  there  is  a  disposition  of  the  litigation  in  the  United 
States  Supreme  Court  either  by  judgment  of  that  Court 
or  by  withdrawal  of  the  suit  by  New  York* 

New  York  Harbor  Case 

In  1911  Governor  Wilson  of  New  Jersey  appointed  a 
commission  of  three  members  to  study  the  problem  of 
port  development  in  co-operation  with  a  similar  body 
representing  the  State  of  New  York.  Following  the 
report  of  the  New  Jersey  Commission  to  the  Legisla- 
ture of  that  State  in  1914,  the  New  Jersey  Harbor 
Commission  was  created,  consisting  of  five  members. 

In  1915  the  Commission  was  merged  together  with 
several  others  into  the  New  Jersey  Board  of  Commerce 
and  Navigation.  As  the  result  of  reports,  made  by 
that  Commission  to  the  then  Governor  of  New  Jersey, 
Hon.  James  F.  Fielder,  he  appointed  a  special  com- 
mittee to  discover  ways  and  means  of  securing  a  read- 
justment of  freight  rates.  That  committee  which  was 
known  as  the  "  Committee  on  Ways  and  Means  to 
Prosecute  the  Case  of  Alleged  Railroad  Rate  and  Serv- 
ice Discrimination  at  the  Port  of  New  York  "  joined 
with  the  New  Jersey  Board  of  Commerce  and  Naviga- 
tion and  with  the  cities  of  Newark,  Hoboken,  Jersey 
City  and  Elizabeth,  instituted  a  proceeding  before  the 
Interstate  Commerce  Commission  entitled  "  Committee 
on  Ways  and  Means  to  prosecute  the  case  of  alleged 
Railroad  rate  and  service  discrimination  at  the  port  of 
New  York,  Board  of  Commerce  and  Navigation  of  the 
State  of  New  Jersey,  the  City  of  Newark,  City  of  Jer- 
sey City,  the  City  of  Hoboken,  and  the  City  of  Eliza- 
beth, all  in  the  State  of  New  Jersey,  v.  the  Baltimore 
&  Ohio  Railroad  Company,  et  al.",  and  which  is  offi- 
cial! v  known  as  the  New  York  Harbor  C<t>se,  No.  8994. 


This  caBe  aroused  very  considerable  opposition  on  the 
part  of  the  State  of  New  York,  the  City  of  New  York 
and  various  civic  and  commercial  bodies.  The  Chamber 
of  Commerce  of  the  State  of  New  York  in  an  interven- 
ing petition  filed  on  the  19th  day  of  October,  1916, 
alleged  that  the  proceeding  was  "  instituted  for  the  pur- 
pose of  shifting  the  basic  center  of  the  commerce  of  the 
Port  of  New  York  and  thus  artificially  to  stimulate  the 
transfer  of  commercial  and  industrial  advantages  to  the 
State  of  New  Jersey,  but  to  the  great  disadvantage  of 
the  city  and  state  of  New  York." 

The  State  of  New  York  intervening  in  the  proceed- 
ings by  the  Attorney-General  alleged  that w  €i  To  break 
up  the  present  Port  of  New  York  into  two  ports  —  one 
a  Jersey  and  one  a  New  York  port  —  is  to  abandon  the 
policy  of  co-operation  and  of  friendliness  that  for  over 
a  century  has  existed  between  the  two  States,  and  to 
develop  a  rivalry  disadvantageous  to  both." 

The  City  of  New  York  68  intervening  in  the  litigation 
charged  "  That  the  complaint  *  *  *  in  this  pro- 
ceeding proposes  a  reorganization  of  the  Port  of  New 
York  as  a  whole  in  favor  of  the  complainants,  and  to 
the  damage  of  your  petitioner,  and  which  would  give  to 
the  complainants  certain  advantages." 

In  the  proceeding  before  the  Interstate  Commerce 
Commission  much  testimony  was  taken,  many  exhibits 
filed  and  the  history  of  the  relationship  of  the  states  of 
New  York  and  New  Jersey  gone  into  with  considerably 
detail.  The  complainants  contended  that  the  whole 
organization  of  the  port  was  fundamentally  wrong.  In 
their  complaint  they  alleged  a  Under  the  unscientific 
and  uneconomic  methods  practiced  by  the  carriers,  and 
before  referred  to,  the  business  of  the  Port  of  New 
York  has  been  developed  along  wholly  artificial  in  lieu 
of  natural  lines.  The  result  is  that  the  City  of  New 
York  has  become  so  congested  with  traffic,  and  the  price 
of  land,  owing  to  this  artificially  created  demand,  has 
risen  so  high,  that  the  expense  of  conducting  business 
on  Manhattan  Island  has  become  excessive.  High 
rents,  high  taxes,  high  insurance  rates,  congestion  of 
the  streets,  congestion  at  the  pier  stations  and  shipping 
yards  of  the  railroads,  the  wasteful  methods  in  handling 
and  rehandling  all  foodstuffs  consumed,  the  value  of 
which  is  estimated  at  more  than  $700,000,000  per  an- 
num, with  the  consequent  heavy  cost  of  drayage,  esti- 
mated at  $50,000,000  per  annum,  the  loss  to  the  rail- 
roads themselves  in  carrying  goods  across  the  Bay  and 
back  again,  in  some  cases  only  for  storage,  are  all  a 
burdensome  tax  upon  business  conducted  at  this  port, 
which  can  only  be  completely  removed  by  the  reorgani- 
zation of  the  Port  as  a  whole,  and  utilizing  the  advan- 
tages of  the  New  Jersey  shore  and  navigable  waterways 
near  its  great  Port. 

"  While  the  difficulties  growing  out  of  the  European 
war  have  materially  increased  the  congestion  at  the 
Port,  nevertheless  the  congestion  and  expense  arising 
out  of  the  conditions  herein  described  have  become  a 
normal  condition,  and  some  remedy  must  soon  be  found 
if  the  natural  advantages  of  the  Port  are  to  be  fully 
availed  of. 

"  This  condition  also  affects  not  only  the  Port  of  New 
York,  but  practically  the  entire  industrial  situation  in 
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the  United  States,  as  the  excessive  cost  of  doing  busi- 
ness at  the  Port  of  New  York  under  existing  condi- 
tions, affects  all  of  the  industries  of  America  whose 
products  pass  through  or  come  to  the  Port  for  distribu- 
tion. The  problem  therefore  is  really  a  national  one, 
and  is  not  confined  solely  to  a  local  situation.  It  in- 
volves the  handling  of  many  times  the  maximum  amount 
of  tonnage  that  is  estimated  will  go  through  the  Panama 
Canal. 

"  The  importance  of  adequate  facilities  for  transporta- 
tion of  ti*)ops  and  freight  from  the  West  or  South  to  the 
East  by  means  of  intercommunication,  which  may  be 
quickly  and  readily  availed  of,  if  necessary,  without 
passing  through  the  Port,  in  the  event  of  war,  likewise 
mark  the  existing  condition  of  congestion  as  a  national 
rather  than  a  local  problem. 

"  This  difficulty  cannot  be  cured  by  temporary  arrange- 
ments or  any  expedients,  such  as  temporarily  shortening 
the  time  to  shippers  on  the  New  York  side  in  which 
to  remove  their  goods.  The  only  way  that  this  diffi- 
culty can  be  solved  permanently  and  in  the  interest  of 
the  whole  country,  is  to  so  readjust  and  reorganize  the 
port  as  between  New  York  and  New  Jersey  territory,  as 
to  put  into  intensive  use  all  the  natural  conditions,  and 
give  to  the  New  Jersey  side  advantages  which  nature 
has  provided.  Such  a  reorganization,  on  scientific  lines, 
will  remove  the  unjust  burden  now  imposed  upon  New 
Jersey,  will  relieve  very  greatly  the  port  congestion, 
and  enable  all  business  at  this  port  to  be  conducted  on 
the  basis  of  the  greatest  possible  economy,  thereby,  sav- 
ing to  the  carriers  millions  that  are  now  being  lost  each 
year  by  reason  of  unscientific  methods  and  the  failure 
to  provide  adequate  facilities." 

To  accomplish  this  result  they  urged  upon  the  final 
argument  "  that  if  New  Jersey  is  put  substantially 
upon  the  Philadelphia  basis  in  the  matter  of  rates  it 
will  result  in  a  development  of  the  New  Jersey  terri- 
tory in  a  way  that  will  be  of  great  advantage  to  the  port 
of  New  York  as  a  whole,"  and  their  position  was  de- 
fined in  the  brief  filed  on  their  behalf  as  follows : 

"  The  specific  relief  sought  by  the  complainants  is 
the  creation  of  a  New  Jersey  rate  zone,  which,  starting 
with  the  termini  of  the  trunk  line  carriers  along  the 
Jersey  shore  of  the  Hudson  River,  will  embrace  all 
intermediate  main-line  points  now  located  within  that 
portion  of  New  Jersey  included  within  the  New  York 
rate  zone,  and  the  establishment  of  a  spread  of  at  least 
2  cents  per  hundred  pounds  in  the  rates  to  and  from 
this  New  Jersey  zone,  from  and  to  points  west  thereof, 
as  compared  with  the  rates  to  and  from  New  York, 
to  and  from  the  same  points." 

In  the  opinion  of  the  Interstate  Commerce  Commis- 
sion rendered  upon  the  whole  ease,  Commissioner  Har- 
lan said : 

"  The  complainants  take  the  position  that  the  inade- 
quacy of  the  present  facilities  at  the  port  of  New  York 
and  the  consequent  congestion  of  freight  there  are 
attributable  at  least  in  part  to  the  application  of  a 
common  rate  of  freight  to  and  from  points  bordering 
on  the  harbor.  As  long  as  the  railroads  perform  the 
expensive  lighterage  and  floatage  service  without  impos- 
ing an  additional  charge  therefor,  the  freight  rates 
offer  no  inducement  to  the  steamship  companies  to  seek, 
pier  space  on  the  New  Jersey  shore  rather  than  in  Man- 


hattan or  Brooklyn ;  and  the  maintenance  of  a  common 
rate  to  and  from  both  sides  of  the  port  tends  to  increase 
rather  than  to  diminish  the  congestion  of  freight  on 
the  chores  of  Manhattan  and  Brooklyn.  If  the  freight 
rates  to  and  from  the  New  Jersey  shore  were  lower, 
ocean  shipping  would  be  attracted  to  the  New  Jersey 
side  of  the  harbor  and  more  industries  would  be  induced 
to  locate  there.  The  complainants  contend  that  this 
result  would  be  desirable,  not  only  because  it  would 
relieve  the  congestion  at  the  port,  an  ever-present  prob- 
lem, but  because  it  would  enable  the  defendants  to  avoid 
the  great  expense  they  now  incur  in  performing  a 
transfer  service  which  the  complainants  deem  unneces- 
sary. There  is  some  disagreement  among  the  witnesses 
as  to  whether  or  not  the  present  practice  of  handling 
freight  in  lighters  is  wasteful,  nor  are  they  in  accord 
as  to  the  relative  advantages  and  disadvantages  of  load- 
ing and  unloading  freight  directly  between  piers  and 
vessels  on  the  one  hand  and  lightering  it  on  the  other. 
It  seems  to  be  agreed  that  solid  trainloads  of  some  com- 
modities may  be  loaded  and  unloaded  most  economically 
and  expeditiously  if  facilities  are  provided  for  the 
direct  interchange  of  freight  between  car  and  vessel, 
and  that  lighters  may  be  employed  to  better  advantage 
when  the  c-argo  is  of  a  miscellaneous  character.  The 
vessels  entering  and  leaving  .New  York  harbor  usually 
carry  miscellaneous  freight.  In  loading  a  miscellane- 
ous cargo  directly  from  cars  to  vessel  it  is  im]>ortant 
to  have  the  cars  shunted  onto  the  pier  in  the  exact 
order  required  for  the  proper  loading  of  the  vessel,  and 
if  they  do  not  arrive  in  the  proper  order  confusion  and 
delay  result.  Lighters,  on  the  other  hand,  may  arrive 
in  any  order,  and  those  not  needed  immediately  can  be 
conveniently  placed  to  one  side  while  others  are  unload- 
ing. Moreover,  a  lighter  may  contain  from  t>00  to 
1,000  tons  of  freight,  from  20.  to  30  times  as  much  as 
the  average  car.  Perhaps  the  most  efficient  method  is 
the  one  employed  at  the  piers  of  some  of  the  private 
terminal  companies,  where  a  vessel  can  take  its  cargo 
from  cars  and  lighters  at  the  same  time;  and  if  the 
necessary  accommodations  for  ocean-going  vessels  were 
provided  on  the  New  Jersey  shore  near  the  railroad 
terminals,  this  method  of  interchange  could  be  employed 
to  better  advantage  there  than  in  any  other  part  of  the 
harbor. 

"  The  complainants  call  attention  to  the  fact  that 
approximately  50  }>er  cent  of  the  country's  total  export 
and  import  traffic  passes  through  the  port  of  New  York. 
It  is  estimated  that  10,000,000  tons  of  freight  annually 
would  be  affected  by  a  change  in  the  rates  here  in 
issue,  and  that  of  the  total  tonnage  coming  to  the  New 
Jersey  shore  from  the  west,  from  8ft  to  90  per  cent 
is  carried  in  lighters  or  on  car  floats  to  the  east  side 
of  the  harbor.  If  it  be  true  that  an  expensive  and 
unnecessary  lighterage  service  is  performed  on  such 
an  enormous  tonnage,  it  is  obvious  that  the  present 
method  of  handling  freight  at  the  port  involves  a  huge 
economic  loss  which  is  in  a  sense  an  unjustifiable  bur- 
den ujK>n  the  people  of  the  whole  country.  The  com- 
plainants also  insist  that  the  defendants'  policy  of 
transferring  freight  across  the  harbor  without  imposing 
a  higher  rate  for  that  service  encourages  the  continua- 
tion of  the  wasteful  practices  which  have  long  prevailed, 
and  thev  contend  that  the  establishment  of  lower  rates 
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to  and  from  the  New  Jersey  side  of  the  port  would  not 
only  accord  to  the  people  of  New  Jersey  an  advantage 
to  \vhi'.'li  their  favorable  location  entitles  them  but 
would  relieve  the  people  of  the  whole  country  of  an 
unnecessary  burden  which  is  directly  attributable  to  the 
present  rate  adjustment.'  The  various  benefits  which 
would  accrue  to  practically  all  parties  in  interest  if 
lower  freight  rates  were  published  to  and  from  the  New 
Jersey  shore  are  enumerated  as  follows  by  the  com- 
plainants: 

"New  York  will  gain  from  the  relieving  of  the  existing  con- 
gestion which  will  be  made  possible  by  the  transfer  of  steamers 
to  the  New  Jersey  shore,  leaving  room  for  the  expansion  of  the 
railroad  facilities  for  lighterage  service.  It  will  gain  from  its 
share  of  the  increased  export  and  import  business  which  will 
come  to  the  port.  It  will  gain  in  the  collateral  advantages  that 
come  to  New  York  from  the  growth  of  the  New  Jersey  suburban 
section. 

"  The  railroads  will  gain  in  the  saving  of  the  excess  cost  over 
the  revenue  which  they  lose  in  lightering  goods  to  New  York 
and  back  again  to  the  extent  that  this  business  would  be  done  on 
the  New  Jersey  side.  They  would  gain  in  the  increased  export 
and  import  business  that  would  come  to  the  port. 

"  The  main  trunk  lines  would  gain  by  obtaining  business 
which  now  goes  to  the  west  by  our  coastwise  steamers. 

"  New  Jersey  would  gain  from  the  increased  business  that 
would  come  to  New  Jersey  from  New  York,  and  in  the  increased 
business  that  would  be  attracted  to  this  port. 

"  The  whole  country  would  gain  in  being  saved  the  needless 
tax  upon  commerce  which  is  involved  in  the  existence  of  the 
present  free  lighterage  practice." 

t 

In  opposition  to  the  position  of  New  Jersey,  Nev/ 
York  State  and  Now  York  City  took  the  position  that 
the  Metropolitan  District  was  a  natural  rate  zone;  that 
historically,  geographically  and  commercially  it  was 
one  district  and  that  the  ]>ort  "  should  not  be  split." 

In  the  case,  New  York  further  took  the  position  that 
New  Jersey  had  not  been  injured  by  any  discrimination 
and  for  that  purpose  submitted  evidence  showing  the 
great  progress  of  Northern  New  Jersey.  Tables  based 
upon  study  of  the  statistics  of  the  growth  of  New  Jer- 
sey's population  showed  that  from  1790  to  1900  there 
was  a  percentage  increase  of  966.35,  and  throughout 
that  period  it  has  been  those  counties  nearest  New  York 
that  have  grown  the  more  rapidly.  For  Bergen,  for 
instance,  the  percentage  of  increase  was  4822.54;  for 
Essex  3267.61;  for  Middlesex  507.32;  for  Morris 
308.85  and  for  Monmouth  472.09.69 

Table  IX  showed  that  the  center  of  population  of 
New  Jersey  had  remained  constantly  within  the 
northern  counties  of  New  Jersey. 

Other  tables  submitted  by  New  York  indicated  a 
significant  parallelism  in  the  growth  of  the  northern 
counties  of  New  Jersey  with  that  of  New  York,  thus 
showing  the  economic  unity  of  the  whole  territory: 
"the  Metropolitan  District." 

The  percentage  increases  by  five  and  ten  year  periods 
of  population  in  states,  county  groups  and  nation, 
beginning  with  1790,  showed  that  the  percentage  in- 
crease of  the  Northern  New  Jersey  County  Group70 
was  the  same  as  that  of  New  York  State  and  the  State  of 
New  Jersey  until  1820.  By  1830,  the  margin  between 
the  line  of  the  "New  Jersey  Counties  Group"  and 


•"A  Century  of  Population  Growth,"  Dept.  of  Commerce,  p.  60 
(1909). 

*The  term  "New  Jcisey  Counties  Group"  means  the  counties  of 
Union,  Essex,  Passaic*.  Bergen  and  Hudson  taken  together.  Record 
in  New  York  Harbor  Case,  p.  3104. 

nThe  method   of  comparison   by   means  of  percentage-Increases   Is 


that  of  the  "State  of  New  Jersey"  begins  to  widen. 
Between  1840  and  1860,  it  widens  further  so  that  there 
is  a  difference  of  nearly  two  hundred  per  cent.  By 
1860,  the  "New  Jersey  Counties  Group"  line  crosses 
that  of  the  "  United  States,"  while  the  line  of  "  State 
of  New  Jersey"  continues  in  parallel  growth  with  that 
of  the  "United  States."  By  1875,  the  "New  Jersey 
Counties  Group"  line,  rapidly  advancing,  crosses  the 
line  of  "New  York  State."  From  1880  until  the 
present  time,  the  line  of  percentage  increase  of  tht> 
"New  Jersey  Counties  Group"  parallels  almost  identic- 
ally the  line  of  "Greater  New  York."  (These  same 
lines  of  development  were  proved  in  many  other  ways 
by  the  charts.)71 

In  this  case  Mr.  James  M.  Reilly,  Secretary  of  the 
Newark  Board  of  Trade,  said:  "The  Port  of  New 
York  comprehends  the  Jersey  shore  just  as  much  as 
any  other  part  of  the  port  *  *  *  and  if  it  had 
been  a  part  of  the  greater  city,  every  advantage, 
every  foot  of  its  water  frontage  would  have  been 
availed  of  and  have  been  developed."72  "It  would 
be  a  wonderful  result  if  all  of  the  interests  concerned 
in  this  question,  could  realize  the  great  advantages 
which  would  accrue  to  Greater  New  York  and  to  all 
this  northern  section  of  New  Jersey,  if  it  could  be  in- 
corporated into  one  great  commercial  and  industrial 
center,  through  a  change  in  the  present  boundary  lines ; 
or,  in  other  words,  if  it  were  possible  to  have  Congress 
create  a  new  state,  comprehending  such  contiguous 
territory,  whose  interests  are  inter-related,  and  within 
which  the  problem  of  transportation  facilities  must  be 
worked  out  for  the  benefit  of  the  entire  nation." rat 

The  decision  of  the  Interstate  Commerce  Commission 
declining  to  disturb  the  existing  rate  situation  said 
among  other  things: 

"The  complainants'  contention  that  the  methods  of 
handling  both  domestic  and  export  traffic  at  the  Port 
of  New  York  must  be  thoroughly  revised  if  the  maxi- 
mum of  efficiency  is  to  be  attained  is  abundantly  estab- 
lished by  the  evidence  of  record.  Adequate  freight 
tunnels  under  the  North  River,  which  apparently  could 
be  constructed  at  a  cost  small  in  comparison  with  the 
resulting  benefits,  would  make  it  possible  to  handle 
a  large  portion  of  Manhattan's  freight  traffic  without 
the  use  of  lighters  or  car  floats.  A  large  jmrt  of  the 
x>aluable  water  front  on  the  New  Jersey  shore,  now 
used  almost  wholly  for  the  transfer -of  freight  between 
the  rails  and  the  floating  equipment  could  be  released 
for  other  and  more  suitable  purposes;  the  congestion 
on  the  west  side  of  Manhattan  Island  caused  by  the 
assembling  of  countless  vehicles  at  the  crowded,  piers  to 
receive  and  discharge  freight  would  be  considerably 
relieved ;  and  the  pier  stations  on  the  Manhattan  shore, 
now  taxed  to  capacity,  could  be  devoted  in  part  to 
other  uses. 

"We  can  not  with  propriety  overlook  the  fact  that 
the  terminal  problem  at  the  port  of  New  York  is  duo 

that  used  In  the  Federal  census  and  Is  the  method  generally  in  use 
in  moat  comparisons  that  involve  records  for  successive  periods  of 
time.  It  is  also  the  method  most  easily  understood  by  the  public  at 
larire. 

n  Record  in  New  York  Harbor  Case,  p.  1081. 

72a  Record  In  New  York  Harbor  Case,  p.  1080. 
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in  no  small  measure  to  the  competition  between  the 
railroads.  With  convenient  through  routes  available 
to  the  shipping  public  over  the  lines  of  all  the  carriers, 
and  with  the  same  rates  of  freight  applying  over  all 
the  routes,  practically  the  only  field  of  competition  left 
to  the  railroads  is  that  provided  by  their  separate 
tf  rminal  operations.  A  shipper  will  employ  the  serv- 
ices of  the  carrier  which  offers  him  the  most  convenient 
facilities  for  the  receipt  and  delivery  of  his  shipments 
It  is  this  rivalry  between  the  railroads  in  th?  matter 
of  terminal  service  that  has  induced  them  to  lav  hold  of 
almost  every  available  foot  of  land  on  the  New  Jersey 
side  of  the  harbor.  It  is  this  rivalry  that  prevents  the 
establishment  of  reciprocal  switching  arrangements  and 
joint  terminal  operation  on  the  New  Jersey  shore,  and 
for  the  difficulties  encountered  in  endeavoring  to  per- 
suade the  railroads  to  construct  freight  tunnels  under 
the  river  between  New  Jersey  and  Manhattan.  And 
it  is  this  rivalry  that  tempts  the  carriers  to  invest  large 
sums  in  new  terminals  for  their  individual  use  instead 
of  uniting  in  a  common  effort  to  solve  in  a  larger 
way  a  problem  whose  solution  can  never  be  attained  as 
long  as  the  present  policy  of  unrestrained  competition 
is  continued.  It  is  not  too  much  to  expect  that  the 
defendants  will  take  immediate  steps  to  reorganize  and 
coordinate  their  terminal  facilities  at  the  port.  There 
can  be  no  justification,  especially  in  a  time  of  national 
emergency,  for  a  policy  that  permits  certain  terminals 
to  be  congested  with  a  surplus  of  freight  while  at  the 
same  time  a  near-by  terminal  has  not  enough  traffic 
to  keep  it  busy.  It  is  necessary  that  the  great  terminals 
at  the  port  of  New  York  he  made  practically  one,  and 
that  the  separate  interests  of  the  individual  carriers, 
so  long  an  insuperable  obstacle  to  any  constructive  plan 
of  terminal  development,  be  subordinated  to  the  public 
interest/' 

"  The  ever-increasing  cost  of  terminals  and  of  termi- 
nal services  presents  a  problem  which  the  carriers  must 
sooner  or  later  face  and  solve.  In  the  early  days,  when 
terminals  were  small  and  inexpensive,  the  cost  of  the 
line  haul  was  the  most  conspicuous  item  of  expens°  in 
the  transportation  service  performed  by  the  railroad. 
The  New  York  Central,  for  example,  employed 
ordinary  team  tracks  in  making  its  deliveries  on  Man- 
hattan Island.  Its  present  terminal  facilities  in  Man- 
hattan, including  its  expensive  warehouses  and  lighter- 
age and  floatage  equipment,  are  worth  many  millions 
of  dollars,  and  an  additional  expenditure  of  more  th°n 
$50,000,000  in  the  near  future  is  planned.  The 
plans  of  the  Lehigh  Valley  and  the  Lackawanna  for 
new  terminals  on  the  Jersey  shore  have  already  been 
mentioned. 

"  The  unusual  cost  of  the  terminal,  service  at  the 
port  of  New  York  and  the  plans  of  the  carriers  serving 
the  port  to  invest  many  millions  of  dollars  in  new 
terminals  adds  peculiar  interest  to  the  question  whether 
the  railroads  can  continue  indefinitely  their  policy  of 
rendering  valuable  terminal  services  without  imposing 
specific  terminal  charges  therefor.  In  that  connection 
the  comments  of  one  of  the  witnesses  in  this  case  are 
worthy  of  careful  consideration. 

" (  The  essential  defect  of  the  country's  railroad  sys- 
tem i3  the  great  cost  of  terminal  handling  as  compared 
with  the  economy  of  hauling  the  trains,  and  nowhere  is 
this  defect  more  in  evidence  than  at  Now  York.  Defec- 


tive city  terminals  throughout  the  land  must  be  en- 
larged, modernized,  and  integrated.  At  each  city,  as 
in  the  cities  of  Europe,  the  terminals  will  come  to  be 
conducted  as  administrative  units.  These  changes  of 
policy  involve  vast  expenditures  which  can  only  be 
recouped  by  terminal  service  charges,  and  consequently 
there  must  be  substituted  for  the  old-fashioned  prac- 
tice of  individualistic  competing  terminals  a  modern 
policy  of  terminal  integration  and  a  segregation  of 
terminal  charges  from  hauling  charges.' 

"  It  is  maintained  by  some  experts  on  harbor  develop- 
ment that  no  port  is  to  be  regarded  as  ideal  unless  its 
facilities  are  so  arranged  as  to  provide  for  the  direct 
and  economical  interchange  of  freight  between  the  rail 
carriers  and  the  boat  lines  serving  it.  There  should 
be  spacious  piers  on  the  water  front  adjacent  to  the 
terminals  of  the  rail  lines ;  the  railroad  tracks  should 
extend  onto  the  piers ;  and  freight  should  he  transferred 
directly  between  the  cars  and  the  vessels. 

"  If  this  principle  is  sound,  the  very  statement  of  it 
constitutes  a  serious  indictment  of  the  prevailing  con- 
ditions at  the  port  of  New  York,  since  the  terminals  of 
nearly  all  the  trunk  lines  at  that  port  are  on  the  New 
Jersey  shore,  while  most  of  the  ocean  lines  have  their 
piers  either  on  Manhattan  Island  or  at  South  Brooklyn, 
distant  from  1  mile  to  4  miles  from  the  rail  termin°K 
To  a  specialist  in  port  development  it  is  '  a  surprising 
fact  that  not  a  single  steamship  pier  on  Manhattan 
Tsland  has  a  railroad  track  on  it  connected  to  a  trunk 
line  railroad,  or  even  to  a  switching  railroad  by  which 
the  trunk  lines  might  he  reached.' 

"The  diffictdty  of  attaining  a  physical  co-ordination 
of  facilities  at  the  port,  and  administering  them  as  an 
organic  whole,  is  attributable  in  part  to  the  nature  of 
the  harbor  and  to  the  fact  that  the  opposite  sides  of  the 
port  lie  in  different  states.  One  of  the  peculiar 
features  of  the  port  is  its  division  into  separate  units. 
Manhattan,  as  previouslv  explained,  is  separated  from 
other  parts  of  the  port  by  the  Hudson  River,  the  East 
River,  and  New  York  Ray.  Staten  Island,  separated 
from  Manhattan  by  the  waters  of  the  upper  bay, 
presents  peculiarly  difficult  problems  to  those  who  be- 
lieve that  the  port  can  best  be  developed  by  coordinat- 
ing: its  various  parte  and  bringing  them  under  a  single 
administrative  authority.  Rrooklvn  located  on  Lonsr 
Tsland,  is  separated  from  New  Jersey  by  the  broad 
waters  of  the  upper  bay,  and  from  Manhattan  by  the 
East  River.  That  pari  of  the  port  lying  west  of  the 
Hudson  River  is  in  the  state  of  New  Jersey,  and  the 
fact  that  the  port  is  thus  divided  info  two  parts  by  a 
state  line  can  not  be  overlooked  by  those  who  would 
understand  its  history  and  the  problem  confronting 
those  who  are  interested  in  its  development." 

The  Port  of  New  York  a  Commercial    and 

Industrial  Unit 

"  In  that  part  of  the  state  of  New  Jersey  lying  within 
a  radiius  of  30  miles  of  Manhattan  Island  there  are  sev- 
eral cities  engaged  in  manufacturing,  including  Newark, 
Jersev  Citv,  Paterson,  Perth  Aniboy,  Hoboken,  Eliza- 
both,  New  Brunswick  and  Passaic.    *   *   * 

"  The  industrial  district  of  northern  New  Jersey  is  so 
near  the  city  of  New  York,  and  so  densely  populated 
that  the  whole  region,  both  in  New  York  and  in  New 
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Jersey,  is  commonly  referred  to  as  'the  metropolitan 
district.'  Many  thousands  of  people  who  are  em- 
ployed in  New  York  have  their  homes  in  New  Jersey, 
and  every  morning  and  evening  the  ferries,  subway 
k  tubes,'  and  suburban  trains  are  crowded  with  com- 
muters traveling  between  their  homes  and  their  places 
of  business.  In  this  respect  northern  New  Jersey  is 
quite  as  much  a  part  of  New  York  as  is  Brooklyn  or 
Staten  Island.  Moreover,  eight  counties  of  northern 
New  Jersey,  including  those  in  the  metropolitan  dis- 
trict, are  embraced  in  the  New  York  customs  district 
as  defined  by  the  Federal  government ;  and  throughout 
the  metropolitan  district  there  are  industries  engaged 
in  the  manufacture  of  the  same  articles,  drawing  their 
raw  materials  from  the  same  source,  and  disposing  of 
their  products  in  common  markets.  The  evidence 
shows  that  their  proximity  to  New  York  has  not  been 
unfortunate  for  the  cities  of  northern  New  Jersey.  In 
the  1902  'Year  Book'  of  the  Board  of  Trade  of 
Newark,  N.  J.,  we  read: 

" '  The  richest  city  in  the  world  keeps  an  open  door 
for  the  products  of  our  mills,  workshops,  and  factories. 
The  millions  of  capital  employed  in  promoting  the  dis- 
tribution of  the  world's  products  from  the  warerooms 
of  New  York  are  at  the  command  of  our  business  men 
and  the  fleets  of  all  nations  riding  on  the  waters  of  the 
Hudson  and  East  rivers  stand  ready  to  distribute  these 
products  in  all  parts  of  the  world  at  the  lowest  possible 
cost  to  the  producer.' TO 
"  The  defendants  raise  the  point  that  both  sides  of  the 
port  have  for  years  been  accorded  the  same  rates  by  the 
boat  lines  serving  it.  Since  the  very  earliest  days  of 
transportation  through  the  Erie  Canal  it  has  been 
customary  to  apply  the  same  rates  by  boat  from  Man- 
hattan and  Brooklyn  as  from  Jersey  City  and  Hoboken, 
and  the  same  policy  will  be  followed  when  the  new  barge 
canal  is  completed.  The  advantages  which  New  Jersey 
may  derive  from  the  opportunities  afforded  by  the  new 
canal  have  already  been  mentioned.  Moreover,  the  rates 
published  by  the  carriers  operating  over  the  ocean-and- 
rail  routes,  which  carry  a  large  tonnage  between  New 
York  harbor  and  points  in  the  west,  are  the  same  from 
Jersev  City  and  Hoboken  as  from  New  York,  although 
all  of  the  vessels  engaged  in  this  traffic  sail  from  the 
Manhattan  side,  and  an  additional  lisrhteragre  service 
must  therefore  be  performed  on  traffic  moving  to  or 
from  points  in  New  Jersev.  All  parts  of  the  port  are 
regarded  as  a  rate  group  in  the  construction  of  export 
rates,  the  defendants'  export  rates  applying  to  ship  side, 
and,  as  we  shall  see  later,  the  complainants  concede  that 
that  adjustment  should  be  continued.  The  fact  that  the 
boat  lines  have  so  long  accorded  the  same  rates  to  both 
sides  of  the  port  is  thought  by  the  defendants  and  the 
interveners  to  suggest  the  undesirability  of  requiring  the 
trunk  lines  to  construct  their  domestic  rates  in  such  a 
way  as  to  '  split  the  port.' 

"  The  report  of  the  intcrurban  committee  of  the 
Newark  Board  of  Trade  for  December,  1906,  refers  to 
the  fact  that  a  large  part  of  the  port  of  New  York  lies 

nThe  president  of  the  Public  Service  Corporation  of  New  Jersey 
said  In  a  recent  address :  "  It  is  undoubtedly  true,  as  all  these 
authorities  show,  that  the  drift  is  away  from  Manhattan  as  a 
place  of  residence  and  as  a  place  of  industrial  manufacture,  out  to 
the  immediate  suburbs:  and  those  suburbs  are,  as  I  said  a  moment 
ago,  Westchester  County,  the  borough  of  Bronx,  Long  Island,  and 
New  Jersey  •  •  •.  In  1S90  the  population  of  New  Jersey  was  in 
round  figures.  1,450.000 ;  in  1900  it  was  1.500,000 ;  in  1810  2.500.000 : 


in  New  Jersey,  and  as  if  for  the  purpose  of  emphasizing 
this  thought  a  map  of  the  whole  port  is  printed  on  the 
tirst  page  of  the  report,  over  which  are  prominently 
displayed  the  words:  ' Northern  New  Jersey  Con- 
sidered as  Part  of  the  Port  of  New  York.'  The  map, 
which  is  reproduced  in  Appendix  E,  seems  to  show 
beyond  question  that  even  from  the  New  Jersey  view- 
point the  port  is  properly  to  be  considered  as  an  organic 
whole.  At  any  rate  it  is  obviously  necessary,  in  deter- 
mining the  propriety  of  requiring  a  departure  from  the 
long  established  practice  of  according  the  same  rates  of 
freight  to  all  parts  of  the  metropolitan  district,  to  give 
due  consideration  to  the  fact  that  the  whole  district  is 
an  industrial  and  commercial  unit." 

The  Interstate  Commerce  Commission  found  "  that 
there  is  merit  in  the  contention  of  the  New  York  inter- 
veners that  the  metropolitan  district  should  be  regarded 
as  a  unit,  and  that  lower  rates  to  and  from  northern 
New  Jersey  would  subject  New  York  to  undue  preju- 
dice, "  and  finally  the  Commission  said  that  it  could 
not 

"  overlook  the  fact  that  historically,  geographically, 
and  corrimercially  New  York  amd  the  industrial  district 
in  the  northern  part  of  the  state  of  New  Jersey  con- 
stitute a  single  community;"  nevertheless,  it  said  that 
the  position  taken  by  the  complainants,  (New  Jersey), 
"is  in  a  measure  justified  from  an  economic  view- 
point, and  that  while  at  the  present  time  all  parts  of  the 
metropolitan  district  may  with  propriety  he  grouped  for 
rai&naking  purposes,  there  may  come  a  time  when  the 
hurden  of  handling  the  enormous  tonndge  in  and  out 
of  the  port  will  be  so  onerous  that  Manhattan  itself  may 
need  such  relief  as  lower  rates  to  and  from  the  Neiv 
Jersey  shore  would  in  part  afford." 

While  the  New  York  Harbor  Case  was  pending  it 
resulted  in  great  discussion  of  the  problem  of  port 
organization.  Every  trade  and  civic  body  within  the 
Metropolitan  District  became  vitally  interested.  The 
cities  and  commercial  organizations  along  the  Hudson 
intervened  in  the  proceeding.  The  daily  press  was 
sharp  and  critical  in  its  comments.  In  the  New  York 
press  New  Jersey  was  attacked  for  "  the  split  of  the 
Port  of  New  York."  In  the  New  Jersey  press  New 
York  was  attacked  for  a  its  selfishness  and  narrow- 
mindedness."  Fortunately,  the  case  had  an  educational 
influence  upon  all  of  the  participants  as  well  as  upon 
those  concerned  with  the  future  development  of  the 
Metropolitan  District,  and  even  while  the  case  was  pend- 
ing, there  gradually  emerged  the  conception  that  what- 
ever New  Jersey  might  gain  through  success  in  the 
litigation,  it  could  gain  more  through  co-operation  with 
New  York,  and  that,  on  the  other  hand,  New  York 
could  not  afford  to  ignore  the  fact  that  it  had  heretofore 
regarded  that  portion  of  the  port  within  state  lines  as 
being  the  entire  port. 

Thus  it  came  about  that  upon  the  invitation  of  the 
New  York  State  Chamber  of  Commerce,  Governor  Edge 
of  New  Jersey  and  Governor  Whitman  of  New  York 
were  brought  into  conference. 

and  in  UI15.  2.850,000  •  •  • :  for  while  it  Is  true  that  wo 
prosper  largely  because  of  our  proximity  to  New  York  as  a  suburban 
place  of  residence,  the  commercial  aspect  of  the  growth  is  even  of 
more  importance,  and  for  that  same  reason  •  •  •  •.  It  may 
I  ltorest  you  to  know  that  this  line  from  Newark  to  New  York 
(referring  to  the  Hudson  *  tubes ')  is  every  day  of  the  year  carry- 
ing to  and  fro  thirty-odd  thousand  people  —  over  a  million  a  month." 
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In  an  address  made  by  Honorable  Walter  E.  Edge, 
Governor  of  the  State  of  New  Jersey,  to  the  New  York 
State  Ohanilicr  of  Commerce  011  March  1,  1917,  Gov- 
ernor Edge  said: 

"  1  want  to  see  industrial  New  York  and  industrial 
New  Jersey  cooperating,  especially  located  as  they  are, 
with  this  wonderful  harbor  between  —  and  the  harbor, 
my  friends,  is  not  alone  New  York'B;  the  harbor  is  a 
national  institution  —  and  I  feel  very  strongly  on  the 
subject  of  helping  in  its  development,  helping  to  relieve 
its  congestion,  helping  to  connect  its  business  interests 
on  either  aide  of  the  harbor.  In  that  way  it  will  mate 
for  a  greater  development." 

In  the  brief  filed  on  behalf  of  the  State  of  New  York 
referring  to  the  Port  of  New  York  "  as  a  tnist  for  the 
nation  at  large  "  counsel  for  New  York  said : 

"  That  this  service  can  be  improved,  that  its  present 
cost  can  be  lessened,  that  more  thoughtful,  constructive 
and  comprehensive  use  can 
I>e  made  of  it,  no  one  ques- 
tions. But  how  is  it  to  come 
about?  By  destroying  the 
switchboard  ?  By  terminat- 
ing the  service?  Of  course, 
not.  Governors  Whitman 
and  Edge  have  given  the 
answer.7*  Let  all  bands  turn 
to  anil  co-operate  in  the  solu- 
tion of  this  great  problem. 
Its  final  engineering  solu- 
tion will  require  the  con- 
structive mind  of  a  great  en- 
gineer (such  as  that  of  the 
man  who  planned  the 
Panama  Canal )  and  hun- 
dreds of  millions  of  dollars 
(such  us  was  required  for  the 
Erie     Canal     and     for     the 

great  subway  facilities  of  New  York).  But,  if  it  is  to 
be  finally  brought  about,  there  must  be  provided  better 
political  organization  of  the  municipalities  of  New  Jer- 
sey and  legal  power  on  all  sides  of  the  harbor  to  deal 
collectively  with  the  constructive  program  that  will  be 
evolved.  Obviously,  this  could  not  come  about  before. 
It  required  an  aroused  and  awakened  New  Jersey  and 
New  York  City  whose  transit  problem  was  past  the  state 
of  initiation  and  development,  and  a  New  York  State 
whoso  canal  problem  was  well  under  way  of  solution. 
But  over  and  aWe  all  other  things,  it  required  a  liberal 
spirit  on  all  sides  which  would  break  down  political 
barriers,  put  aside  petty  rivalries  or  jealousies,  and  free 
itself  from  the  short-sightedness  that  handicapped  De 
Witt  Clinton  in  the  nineteenth  and  Irving  Bush  in  the 
twentieth  centuries.  Not  the  spirit  of  profit  'without 
ii  penny  of  expense,'  as  Mr.  Meigs  advised  Jersey  City, 
but  a  willinimess  to  make  common  sacrifice  for  a  com- 
mon future.  The  hearings  upon  this  application  have 
already  developed  healthy  elements  of  co-operation  and 
thus  may  make  of  these  proceedings  a  blessing  in  dis- 
guise; but  the  (/runt  of  the  application  —  the  creation 
of  this  'New  Jersey'  zone  —  would  destroy  the  new- 
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born  spirit,  would  paralyze  the  initiative  and  palsy  the 
hands  of  those  who  would  put  endeavor  into  this  great 
work.  As  Mr.  Sheridan  of  Baltimore  said: TG  '  It  may 
be  that  had  this  case  been  considered  in  all  of  the  aspects 
that  have  been  brought  to  light  at  this  hearing,  the  com- 
plaint would  not  have  been  brought  as  it  is  presented, 
but  having  been  presented,  I  see  possibilities  for  great 
benefits  to  follow,  in  this  —  if  I  would  not  be  considered 
presumptuous  in  going  to  this  length  —  a  recognition  of 
latent  possibilities  on  the  Jersey  shore,  which  are 
inherent  and  capable  of  very  great  expansion.  Recog- 
nition on  the  part  of  Manhattan  of  those,  together  with 
deserved  claim  for  recognition  of  what  Manhattan  has, 
and  so  the  two,  working  in  harmony,  can  go  on  with  a 
plan  of  expansion  and  development  that  would  justify 
the  Statue  of  Liberty  at  the  entrance  to  the  Harbor  and 
win  deserved  admiration  of  the  entire  country.'" 
It  was  the  spirit  of  cooperation   ("  the  blessing  in 
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disguise"  of  the  New  York  Harbor  Case)  that  led  to 
the  legislation  under  which  our  Commission  was  cre- 
ated. In  urging  the  Legislature  to  pass  this  legisla- 
tion, Governor  Edge  by  special  message  of  March  14, 
1917,  urged  the  creation  of  a  "far-sighted  interstate 
commission,  which  is  oblivious  to  sectional  prejudices 
and  intent  upon  developing  an  important  section  of  the 
country  along  broad  lines."7* 

Governor  Whitman,  on  March  12,  1917,  addressing 
the  Legislature  of  the  State  of  New  York  and  urging 
the  adoption  of  the  measure,  said :  "AH  hut  two  of  the 
trunk,  lines  serving  the  Port  of  New  York  terminate 
in  our  neighboring  State  of  New  Jersey.  This  makes 
it  essential  that  any  solution  of  the  Port  Problem 
should  include  a  study  of  that  portion  of  the  Port  com- 
prised within  the  northern  part  of  New  Jersey  and, 
while  it  is  beyond  question  that  great  benefits  will 
accrue  to  the  State  of  New  York  through  a  compre- 
hensive Port  policy,  benefits  will  also  accrue  to  New 
Jersey. 

"  I  have  been  in  conference  with  the  State  Engineer 
and  Surveyor  of  New  York  and  the  Governor  of  New 
Jersey  and  they  agree  with  me  that,  it  is  imperative 
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that  both  States  should  give  immediate  attention  to 
this  situation." 

The  Interstate  Commerce  Commission  took  under 
consideration  the  fact  that  New  York  and  New  Jersey 
were  thus  co-operating  to  relieve  the  situation,  saying, 
'*  in  considering  the  situation  here  presented  the  Com- 
mission cannot  with  propriety  overlook  the  fact  that 
bills  have  been  introduced  in  the  legislatures  of  the 
states  of  New  York  and  New  Jersey  providing  for  the 
appointment  by  the  governors  of  those  commonwealths 
of  state  commissions  to  study  jointly  the  situation  at 
the  port  and  make  appropriate  recommendations,  i  to 
the  end  that  the  said  port  shall  be  efficiently  and  con- 
structively organized  and  furnished  with  modern  *  *  * 
piers,  rail  and  water  and  freight  facilities,  and  ade- 
quately protected  in  the  event  of  war.'  " 

Thus  it  came  about  through  the  travail  of  conflict 
that  New  York  and  New  Jersey  were  brought  to- 
gether. In  his  message  of  February  18,  1918,  Gov- 
ernor Whitman  said: 

"  The  recent  decision  of  the  Interstate  Commerce 
Commission  in  the  New  York  Harbor  case  has  brought 
to  the  attention  of  the  people  of  the  two  States,  as  never 
before,  the  important  fact  that  the  Port  of  New  York- 
is  historically,  geographically,  and  commercially  one 
port  and  that  any  congestion  in  the  port  at  any  one 
point  affects  the  whole  port.  While  this  port  is  un- 
doubtedly the  greatest  port  in  the  world  and  is  at  this 
very  time  performing  a  war  service  of  incalculable 
value,  its  facilities  have  not  been  properly  co-ordinated. 
Its  size  and  complexity  have  led  to  serious  and  grave 
situations.  The  time  has  come  to  look  forward  and  to 
plan  in  advance  for  the  future  jiemands  that  will  be 
made  upon  the  port.  Haphazard,  piecemeal  attempts 
to  solve  the  terminal  problem  of  the  port  will  hinder, 
not  hasten,  the  desired  solution.  It  is  the  universal 
opinion  of  all  those  who  have  studied  the  matter  that 
there  must  be  a  careful,  scientific  study  of  all  of  the 
conditions  at  the  port  and  a  weighing  and  comparison 
of  the  cost  and  value  of  all  suggested  improvements. 
This  cannot  be  done  by  any  commission  representing 
either  State  alone.     The  task  must  be  a  joint  task." 

It  was  in  these  circumstances  that  our  Commission 
was  born.  It%  faced  another  crisis  in  the  relations  be- 
tween the  states  of  New  York  and  New  Jersey.  The 
history  which  we  have  here  reviewed  shows  how  prior 
to  1834  the  relations  between  the  two  states  became 
acute  and  how  through  litigations  (the  Passaic  Val- 
ley Sewerage  Case  and  the  New  York  Harbor  Case) 
those  relations  again  became  acute  in  1916  and  1917. 
Intelligent  study  discloses  that  there  was  identity  of 
interest  and  a  duty  to  co-operate,  and  that  while  either 
one  of  the  states  might  possibly  prosper  at  the  expense 
of  the  other,  the  long  range  judgment  was  indisputably 
that  it  was  better  to  join  hands ;  that  "  marriage  "  and 
not  "  divorce  "  was  the  proper  course.  As  Governor 
Edge  said  at  the  150th  Anniversary  of  the  Chamber  of 
Commerce,  April  5,  1918: 

u  We  have,  as  your  President  inferred,  many  rasi- 
dents  of  New  York,  or  at  least  men  who  are  actively 
engaged  in  business  in  New  York  who,  for  some  reason 
or  another,  prefer  residence  in  New  Jersey.  We  are 
very  glad  indeed  to  encourage  them  in  every  way  to 
pome  to  New  York  daily,  contribute  to  your  wonderful 


industrial,  financial  and  commercial  progress,  and  to 
return  to  New  Jersey  nightly,  coming  back  the  next 
morning  revived  by  the  delightful  atmosphere  and  con- 
ditions of  New  Jersey,  the  home  life,  the  associations, 
the  environments,  ready  again  for  the  coming  of  the 
new  day,  to  assume  their  part,  of  your  and  our  re- 
sponsibilities. 

"  When  I  became  Governor  I  was  presented  with  a 
legacy,  which  might  perhaps  have  made  it  appear  that 
New  Jersey  was  suing  for  divorce  from  her  sister 
State  of  New  York.  I  have  been  quite  busy  trying 
to  re-establish  family  relations,  and  we  have  now 
reached  that  position,  helped  by  the  action  and  co- 
operation of  Governor  Whitman.  We  have  established 
a  partnership,  and  I  want  to  give  due  notice  to  the 
Chamber  of  Commerce  of  New  York,  that  if  this  part- 
nership does  not  continue  and  New  York  does  not  meet, 
which  I  am  quite  sure,  however,  New  York  will,  its 
side  of  all  these  ambitious  things  we  are  attempting  to 
bring  about,  then,  sir,  we  are  going  to  sue  for  a  breach 
of  promise." 

Accordingly  the  Commission  from  the  very  begin- 
ning sought  to  bring  about  amicable  relations  between^ 
the  two  States. 

Organization  of  the  Commission 

William  R.  Willcox,  chairman,  Eugenius  H.  Outer- 
bridge  and  Arthur  Curtiss  James  were  the  appointees 
to  the  New  York  commission.  The  three  New  Jersev 
signers  of  this  joint  report,  J.  Spencer  Smith,  DeWitt 
Van  Buskirk  and  Frank  R.  Ford,  were  the  original 
members  of  the  New  Jersey  commission,  Mr.  Smith 
being  designated  as  chairman.  Acting  in  accordance 
with  the  legislation  establishing  them,  the  two  commis- 
sions met  August  1,  1917,  as  a  Joint  Commission  and 
elected  Mr.  Willcox  chairman  and  Mr.  Smith  vice- 
chairman. 

Mr.  James  resigned  December  31,  1918,  owing  to 
his  intended  absence  in  Europe  in  connection  with  the 
work  of  the  American  Committee  for  Relief  in  the 
Near  East.  Murray  Hulbert,  Commissioner  of  Docks 
of  the  City  of  New  York,  was  appointed  to  succeed 
him.  There  have  been  no  other  changes  in  the  per- 
sonnel of  the  Commission. 

Organized  as  a  Joint  Commission  in  August,  1917, 
the  remainder  of  that  year  was  devoted  largely  to 
planning  the  investigation.  Maj.-Gen.  George  W. 
Goethals  and  B.  F.  Cresson,  Jr.,  were  retained  as  con- 
sulting engineer  and  chief  engineer  respectively,  and 

Julius  Henrv  Cohen  as  counsel.    Executive  offices  were 

«■  • 

established  at  115  Broadway,  New  York  City,  William 
Leary  was  employed  as  secretary  and  C.  A.  Ruhlmann 
as  assistant  secretary. 

Early  in  1918,  in  a  "  Preliminary  Joint  Report ", 
the  Commission  expressed  the  belief  that  a  period  of 
two  years  and  an  expenditure  of  $400,000  would  be 
required  for  the  investigation.  Acting  in  accordance 
with  the  recommendations  of  that  report,  the  Legis- 
lature of  each  State  appropriated  $100,000  in  1918  and 
the  same  amount  the  following  year.  Before  the  Legis- 
latures adjourned  in  1920  it  was  apparent  that  some- 
what more  time  and  money  would  be  needed  than  had 
been  estimated  to  complete  the  Commission's  investi- 
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gation  and  print  the  report,  and  an  additional  sum  of 
$25,000  was  appropriated  by  each  State. 

Physical  Investigation 

The  physical  investigation  was  planned  to  follow 
three  fundamental  lines:  (1)  Study  of  existing  con- 
ditions, (2)  analysis  of  those  conditions  in  terms  of 
output  and  cost  and  (3)  preparation  of  a  comprehen- 
sive plan  of  development  for  the  future.  It  was  car- 
ried out  mainly  by  four  divisions —  (1)  the  inspection 
force,  which  made  the  clockings  of  railroad,  steamship, 
ferry  and  trucking  operations,  the  subsequent  compu- 
tations and  tabulations  pertaining  to  them  and  the 
estimates  of  cost  of  new  facilities;  (2)  the  statistical 
force,  which  drew  off  from  the  carriers'  records  the 
basic  figures  it  subsequently  assembled  into  the  state- 
ments of  tonnages  and  costs  of  present  operations  pre- 
sented in  this  report;  (3)  a  group  of  special  engineers 
employed  for  certain  of  the  incidental  studies,  such  as 
those  of  market  and  food  distribution,  freight-handling 
machinery,  water  supply  and  other  subjects  treated  in 
subsequent  chapters ;  and  (4)  a  corps  of  draftsmen  to 
make  the  maps  and  drawings. 

The  work  of  the  inspection  and  statistical  forces  is 
described  in  some  detail  in  Chapters  6  and  7  and  other 
chapters.  The  engineering  force  reached  a  maximum 
of  seventy  persons. 

The  work  of  the  engineering  office  was  carried  on 
under  the  direction,  subject  to  review  by  the  Commis- 
sion and  its  consulting  engineer,  of  an  executive  engi- 
neering staff  consisting  of  B.  F.  Cresson,  Jr.,  chief 
engineer ;  W.  W.  Drinker,  terminal  engineer,  formerly 
principal  assistant  engineer  of  the  Brie  Railroad ;  .1.  E. 
Ramsey,  chief  statistician,  previously  assistant  to  the 
comptroller  of  The  Delaware  and  Hudson  Company; 
and  C.  W.  Stark,  engineering  editor,  formerly  railroad 
editor  of  the  Engineering  News-Record.  Robert  A. 
Lesher,  previously  secretary  and  engineering  assistant 
to  the  board  created  by  the  War  Department  to  appraise 
the  Bush  Terminal  in  New  York,  was  employed  to 
study  shipping  conditions.  M.  W.  Williams,  consult- 
ing engineer,  was  retained  to  study  various  matters  re- 
lating to  water  terminals  and  inland  waterways. 
Edward  Wegmann,  consulting  engineer,  made  an  in^ 
vestigation  of  water  supply  for  the  Port  and  assisted 
in  the  Commission's  tunnel  estimates.  Francis  P. 
Sloan,  formerly  in  the  service  of  the  New  York  City 
Plan  Commission,  was  employed  on  various  assign- 
ments. Edward  J.  Tschimbke  was  chief  clerk  in  charge 
of  the  records  and  accounts  of  the  engineering  offire. 

The  engineering  office  was  maintained  at  14  John 
Street^  New  York,  until  May  1,  1920.  Since  then, 
through  thift  courtesy  of  the  Chamber  of  Commerce  of 
the  State  of  New  York,  it  has  been  housed  at  2  Liberty 
Place,  in  the  building  owned  by  that  body. 

Other  Activities  of  Commission 

The  history  of  the  evolution  and  development  of  the 
proposed  compact  or  agreement  between  the  two  States, 
as  well  as  the  legal  basis  therefor,  is  to  be  found  in 
Part  III  of  this  report. 

During  the  three  years  of  itis  existence  the  Commis- 
sion has  held  meetings  at  frequent  intervals,  usually 
weekly  but  more  often  when  the  occasion  demanded. 


Public  officials,  representatives  of  commercial  organiza- 
tions and  the  advocates  of  specific  plans  for  port  de- 
velopment have  been  invited  to  appear  before  the  Com- 
mission, and  the  Commission  has  sought  diligently  to 
learn  the  views  of  those  best  versed  in  the  port  problem 
from  its  various  angles.  Inspection  trips  have  been 
made,  and  at  the  Commission's  offices  have  been  gath- 
ered an  extensive  file  of  books,  periodicals,  general  and 
special  reports,  maps  and  other  data  bearing  upon  the 
port  problem. 

War  Board  for  the  Port  of  New  York 

Early  in  its  existence,  while  the  country  was  at  war, 
the  Commission  had  an  opportunity  to  be  of  service  in 
the  emergency  administration  of  the  Port.  On  Sep- 
tember 19,  1917,  the  then  Governors  of  New  York  and 
New  Jersey,  Hon.  Charles  S.  Whitman  and  Hon.  Wal- 
ter E.  Edge,  together  with  representatives  of  the  United 
States  War  Department,  the  State  Engimeer  and  Sur- 
veyor of  New  York  State  and  the  Dock  Commissioner 
of  the  City  of  New  York  accompanied  the  Commission 
on  a  complete  tour  of  inspection  of  the  harbor  facilities 
of  the  Port.  Immediately  following  this  inspection 
both  Governors  addressed  the  chairman  of  the  Commis- 
sion urging  him  to  call  upon  President  Wilson  and  ten- 
der the  service  of  the  two  States  in  the  operation  of 
the  Port  of  New  York  as  a  war  agency. 

On  October  3,  at  the  President's  request,  the  Com- 
mission held  a  conference  with  him  at  which  he  ap- 
proved of  the  creation  of  a  joint  authority  combining 
both  Federal  and  State  authority  for  the  use  of  the 
Port  during  the  war.  At  the  instance  of  the  President 
a  conference  was  held  October  22,  at  the  office  of  the 
Secretary  of  War,  at  which  were  present  the  Secretary 
of  War;  Generals  Black  and  Abbott;  Admiral  Benson, 
representing  the  Secretary  of  the  Navy ;  the  Secretary 
of  Commerce ;  the  chairman  of  the  United  States  Ship- 
ping Board,  and  the  members  of  this  Commission.  At 
an  adjourned  meeting  at  the  office  of  the  Commission, 
November  3,  1917,  at  which  Hon.  Byron  E.  Newton, 
collector  of  customs  at  the  Port  of  New  York,  repre- 
sented the  Treasury  Department,  the  War  Board  for  the 
Port  of  New  York  was  created.  Hon.  William  G. 
McAdoo,  Secretary  of  the  Treasury,  was  elected  as 
chairman,  Mr.  Willcox  of  this  Commission  was  elected 
vice-chairman  and  Mr.  Cohen,  counsel  for  the  Commis- 
sion, was  elected  secretary.  Secretary  McAdoo  subse- 
quently resigned  as  chairman  because  of  the  pressure 
of  other  duties,  and  Mr.  Hurley,  chairman  of  the  Ship- 
ping Board,  was  elected  in  his  place.  Mr.  Irving  T. 
Bush  was  chosjen  as  chief  executive  officer. 

This  War  Board  for  the  Port  of  New  York  repre- 
sented the  first  successful  co-ordination  in  a  sing'e  body 
of  all  possessing  authority  in  the  Port,  and  is  believed 
to  have  been  a  working  agency  of  great  value  in  the 
prosecution  of  the  war.  It  continued  in  conjunction 
with  the  United  States  Shipping  Board  until  this 
Department  created  in  February,  1918,  the  Shipping 
Control  Committee,  which  took  charge  of  the  work. 

The  Commission  actively  co-operated  with  the  War 
Board  during  its  existence,  assisting  the  Federal  Gov- 
ernment in  obtaining  the  use  of,  in  connection  with  sup- 
plying the  army  overseas,  the  Hol>oken  docks,  certain 
Hudson  River  piers  in  Manhattan,  the  Bush  Terminal 
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and  other  facilities,  and  their  co-ordination  by  rail  and     the  Commission's  work,  has  given  repeated  evidence  of 


water  facilities. 

Acknowledgments 

The  Commission  has  already  referred  to  its  invita- 
tions to  those  interested  in  the  port  problem  to  appear 
before  it.  During  the  first  year  of  its  work,  when  the 
Commission  was  reviewing  what  had  been  done  by 
other  bodies  studying  the  problem  and  seeking  sugges- 
tions as  to  what  could  be  done,  many  of  these  confer- 
ences were  held  —  with  railroad  executives  and  their 
traffic  officials,  with  steamship  agents,  representatives 
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of  lighterage  companies,  trucking  companies,  warehous- 
ing interests,  committees  of  commercial  organizations, 
manufacturers  of  various  types  of  freight-handling  ma- 
chinery, and  engineers  known  to  have  studied  or  sug- 
gested various  terminal  developments  in  this  or  other 
ports.  A  number  of  these  conferences  were  of  a  pro- 
longed nature,  and  not  a  few  required  considerable 
advance  preparation  of  plans,  statistics  and  argumenta- 
tive material  by  those  invited  to  confer  with  the  Com- 

In  all  of  these  cases,  the  Commission  is  glad  to  state, 
it  met  the  heartiest  and  most  unselfish  co-operation. 
The  list  of  persons  and  organizations  involved  is  per- 
haps too  long  to  be  completely  reviewed  here.  The 
Commission  desires,  however,  to  make  special  acknowl- 
edgment to  many  who  unselfishly  devoted  much  time 
and  effort  to  assisting  in  these  conferences. 

In  the  matter  of  legislation,  consideration  of  the 
Commission's  progress  reports  and  assiatance  from  pub- 
lic officials,  special  acknowledgment  is  due  to  Hon. 
Chas.  S".  Whitman,  former  Governor  of  the  State  of 
New  York,  and  Hon.  Walter  E.  Edge,  former  Governor 
of  the  State  of  New  Jersey,  who  were  in  office  when  the 
Commission  was  created ;  Hon.  Alfred  E.  Smith, 
Governor  of  the  State  of  New  York,  who,  throughout 
his  administration,  has  recognized  the  importance  of 


his  sympathy  therewith  and  has  devoted  much  time  and 
effort  both  with  the  members  of  the  Commission  and 
with  the  local  and  legislative  authorities  to  secure  full 
consideration  of  the  Commission's  proposals;  to  the 
legislative  leaders  of  both  the  Republican  and  Demo- 
cratic parties,  the  Attorneys  General  of  the  two  States, 
the  Corporation  Counsels  of  the  cities  of  New  York 
and  Jersey  City,  and  the  members  of  the  subcommittee 
of  the  Bi-State  Legislative  Committee,  who,  at  much 
personal  inconvenience,  gave  an  immense  amount  of 
time  to  the  study  of  the  proposed  compact  between  the 
two  States  and  the  revision 
thereof. 

In  the  physical  investigar 
tion  material  aid  was  given  to 
the  Commission  and  its  en- 
gineers in 

(a)  ascertaining  and  deter- 
mining the  facts  relative  to 
the  present  terminal  methods 
and  costs  at  the  Port  of  New 
York, 

(b)  examining  the  plans  and 
studying  the  views  aud  sug- 
gestions of  other  students  of 
the  port  problem, 

(c)  developing  in  a  prac- 
tical nianner  the  operating  de- 
tails of  the  plans  and  sugges- 
tions emanating  from  the 
Commission  and  its  staff,  and 

(d)  keeping  the  business 
community  and  public  at 
large  as  informed  and  in- 
terested as  might  be  possible 
during  the  progress  of  the 
Commission's  work. 

The  Commission  desires  to  extend  its  heartiest  ac- 
knowledgments and  thanks  to  the  following  organiza- 
tions and  individuals  who  contributed  such  aid,  and' 
while  space  does  not  permit  of  greater  detail  here,  the 
Commission  gladly  states  that  it  would  have  been  very 
difficult  to  have  attained  the  desired  ends  without  the 
helpful  and  generous  cc-op.?ration  and  assistance  ot 
these  organizations  and  individuals: 

The  executives,  officials  and  representatives  of  each 
of  the  railroad  lines  entering  the  Port,  and  the  United 
States  Railroad  Administration  which  had  charge  of 
Bhe  railroads  during  the  greater  part  of  the  investiga- 
tion, for  giving  members  of  the  Commission's  organi- 
zation free  access  to  the  yards  and  terminals  and  also 
to  the  books  and  records  in  the  various  railroad  offices. 

Representative;  and  officials  of  various  steamship 
lines,  for  permitting  the  Commission's  forces  to  enter 
upon  their  piers  and  ships  and  make  clockings  of  the 
discharging  and  loading  operations,  and  also  for  per- 
mitting them  to  draw  off  certain  information  from  the 
l>ook  records. 

The  United  States  Custom  House  officials  in  New 
York  City  for  permitting  representatives  of  the  Com- 
mission to  examine  and  draw  off  records  of  shipping 
entrances  and  clearances  at  the  Port  of  New  York. 
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The  New  York  Dock  Company,  and  Mr.  William  E. 
Halm,  president  of  the  company,  for  permitting  the 
Commission's  forces  to  examine  the  company's  hooks 
and  records  of  shipping  and  warehousing  operations. 

The  Bush  Terminal  Company  for  extending  the  Com- 
mission the  same  courtesy,  and  Mr.  Irving  T.  Bush, 
president  of  that  company,  for  giving  the  Commission 
access  to  field  notes  and  estimates  covering  the  survey 
made  some  years  ago  under  his  direction  for  an  exterior 
belt-line  railroad  in  New  Jersey. 

The  General  Electric  Company,  for  conferences  and 
co-operation  in  developing  the  automatic-electric  system 
and  working  out  details  of  the  operation  of  this  system 
—  the  electric  features,  the  character  of  the  equipment 
and  the  estimates  of  cost.  Mr.  James  A.  Jackson  of 
the  Power  and  Mining  Engineering  Department  worked 
with  the  Commission's  engineering  staff  for  a  period 
of  weeks  in  developing  these  details,  and  Mr.  David  B. 
Rushmore,  chief  engineer  of  the  company,  Mr.  R.  H. 
McLain,  section  head  of  the  Power  and  Mining  En- 
gineering Department,  and  Messrs.  C.  A.  Rohr  and 
F.  S.  Hartman,  of  the  New  York  office,  also  gave  much 
time  and  thought  to  the  problem,  and  the  Commission 
desires  to  express  its  appreciation  of  their  individual 
efforts  as  well  as  of  the  co-operation  of  the  company 
they  serve. 

Mr.  F.  II.  Shepard,  director  of  heavy  traction,  the 
Westinghouse  Electric  &  Manufacturing  Company,  for 
reviewing  the  plans  for  the  automatic-electric  system 
and  giving  advice  as  to  its  feasibility. 

The  Otis  Elevator  Company,  through  its  representa- 
tives, Mr.  David  Lindquist,  chief  engineer,  Mr.  A.  E. 
Handy,  assistant  manager  of  the  special  sales  depart- 
ment, and  Mr.  R.  W.  Scott,  for  advice  relative  to  the 
special  elevators  for  the  automatic-electric  system,  given 
in  a  series  of  conferences. 

Mr.  B.  F.  Fitch,  President  of  the  Motor  Terminals 
Company,  for  co-operation  with  the  Commission  in  the 
analysis  of  the  operation  of  the  special  motor-truck  serv- 
ice contemplated  to  handle  freight  within  the  Port 
District. 

The  Alvey-Fcrguson  Company,  Inc.,  for  drawings 
covering  a  cableway  truck-conveyor  freight  handling 
system  prepared  in  considerable  detail  and  pr&sentcd 
to  the  Commission  through  the  company's  repre- 
sentatives, Mr.  M.  TT.  Burnham,  president,  Mr.  E. 
Palmer  Burnham,  vice-president,  and  Mr.  J.  C.  Walter, 
Eastern  sales  manager. 

Dr.  Gustav  Lindenthal  for  information  as  to  the 
cost  and  feasibility  of  a  bridge  over  the  Hudson  River. 

The  engineers  of  the  Transit  Construction  Commis- 
sion of  New  York,  for  information  as  to  costs  of  subway 
and  tunnel  construction. 

The  Interborough  Rapid  Transit  Company,  for  in- 
formation relative  to  the  maintenance  of  its  linos  pad 
tracks,  and  the  cost  of  power. 

The  State  Engineer  and  Surveyor  of  the  State  of 
New  York,  for  aid  and  co-operation  in  supplying  the 
organization  and  directing  the  survey  for  the  outer 
belt-line  railroad  in   New  Jersey  incorporated  in  the 


comprehensive  plan  recommended  by  the  Commission, 
and  for  supplying  other  information. 

The  Department  of  Docks  of  the  City  of  New  York. 

The  Board  of  Commerce  and  Navigation  of  the  Stale 
of  New  Jersey  for  maps  and  information  relative  to  the 
physical  conditions,  and  for  historical  information. 

The  district  engineers  of  the  United  States  Army, 
for  permitting  representatives  of  the  Commission  to 
examine  the  tonnage  statistics  compiled  in  that  office. 

The  United  States  Shipping  Board,  for  supplying 
certain  statistics  concerning  the  operation  of  the  Port 
of  New  York. 

The  United  States  Bureau  of  the  Census,  for  supply- 
ing the  Commission  direct  with  statistics  as  to  the 
recent  census. 

The  United  States  Fuel  Administration  and  the  New 
York  and  New  Jersey  fuel  administrators,  for  informa- 
tion as  to  the  movement  of  fuel. 

The  jXew  York  State  Department  of  Farms  and 
Markets,  for  information  concerning  market  conditions. 

The  New  York  Produce  Exchange,  representatives  of 
the  grain  interests,  and  the  Montreal  Board  of  Trade 
for  information  relative  to  the  movement  of  grain. 

The  Chamber  of  Commerce  of  the  State  of  New 
York,  which  oj>ened  its  hospitable  doors  for  luncheon 
meetings,  public  discussions  and  conferences,  and  gen- 
erously <i>-oi>erated  with  suggestions,  criticisms  and 
helpfulness  even  to  the  extent  of  putting  at  the  service 
of  the  Commission,  free  of  rent,  the  use  of  space  in  its 
building  for  the  work  of  the  engineering  department 
at  a  time  wlien  space  was  unobtainable  elsewhere. 
Without  disparagement  to  such  organizations  as  the 
City  Club,  the  Citizens'  Union,  the  Merchants'  Asso- 
ciation, the  Hudson  Valley  Federated  Chambers  of 
Commerce,  the  Newark,  Jersev  Citv  and  Bavonne 
Boards  of  Trade,  all  of  whom  gave  valuable  help  to 
the  Commission,  the  Commission  must  nevertheless 
make  special  acknowledgment  to  the  Chamber  of  Com- 
merce of  the  State  of  New  York  for  unusual  arid 
generous  support  and  co-operation  throughout,  with  no 
attempt  at  any  time  unduly  to  impress  upon  the  Com- 
mission its  own  views. 

The  Transportation  Engineering  Committee  of  the 
National  Electric  Light  Association,  for  conferences 
relative  to  electric  trucks  for  handling  freight 

The  Material  Handling  Machinery  Manufacturers' 
Association,  for  conferences  and  information  relative 
to  the  latest  cargo-handling  machinery. 

Commercial  organizations,  for  conferences  and  in- 
formation concerning  the  local  conditions  and  needs. 

Market  organizations  in  New  York  City  and  other 
cities  throughout  the  country,  for  information  as  to  the 
conditions  and  operations  in  the  handling  of  food. 

Warehousing  organizations,  gas,  electric  light  and 
power  companies,  water  companies,  public  officials  in 
charge  of  water  supply,  trucking  companies,  lighterage 
companies,  stevedoring  and  longshoremen's  associa- 
tions, certain  private  interests  conducting  extensive 
trucking  operations,  and  real-estate  associations,  for 
conferences,  information  and  suggestions  regarding 
conditions  and  operations  within  the  Port  District 


CHAPTER   2 
Geography  of  the  Port 


Both  physically  and  politically  the  Port  of  New 
York  is  divided  into  a  large  number  of  component 
parts.  The  physical  divisions,  caused  in  the  main  as 
they  are  by  the  numerous  bays,  rivers  and  other  watei> 
ways,  are  a  concomitant  of  the  natural  selection  of  a 
district  so  well  provided  with  navigable  waters  for 
the  development  of  the  first  port  in  the  land;  but  the 
cutting  up  of  the  district  into  so  many  parts  introduces 
large  problems  to  make  the  Port  function  as  a  unit. 
Politically  there  are  still  more  subdivisions,  and  this 
fact  does  not  contribute  in  any  way  to  the  development 
of  the  Port,  but  impedes  that  development.  It  is  hoped 
that  the  creation  of  a  port  district  and  a  port  authority 
will  go  far  toward  removing  that  impediment. 

Both  physically  and  politically  the  district  is  first 
cut  in  half  by  its  principal  waterway,  the  Hudson  River 
and  the  Upper  New  York  Bay,  the  division  line  turn- 
ing west  through  the  Kill  von  Kull  and  Arthur  Kill 
and  so  throwing  Staten  Island  on  the  east  side. 
Physically  this  line  sets  off  the  western  section,  one 
of  four  principal  sections  of  the  port;  politically  it 
separates  New  Jereey  from  New  York.  Physically  the 
other  three  principal  sections  are  the  central  section, 
comprising  Manhattan,  the  Bronx  and  part  of  West- 
chester County ;  the  eastern  section,  comprising  Brook- 
lyn and  Queens,  or  the  western  end  of  Long  Island, 
and  the  southern  section,  formed  by  Staten  Island. 
The  four  sections,  but  particularly  the  western,  are 
further  subdivided  by  numerous  lesser  waterways  and 
land  formations.  Politically,  also,  the  two  major  sec- 
tions are  subdivided  —  on  the  east  or  New  York  side 
into  the  five  boroughs  of  New  York  City,  whose  interests 
are  not  identical,  and  into  several  important  com- 
munities north  of  New  York  City  —  on  the  west  or 
New  Jersey  side  into  some  forty  cities  and  towns. 

Physical  Geography  of  the  Port 

Manhattan  Island,  from  whatever  point  of  view, 
physical,  political  or  commercial,  may  be  considered 
the  center  or  focal  point  of  the  Port. 

Manhattan 

Manhattan  consists  of  a  strip  of  land  about  thirteen 
miles  long  and  for  the  most  part  slightly  more  than 
two  miles  wide,  running  north-northeast  and  south- 
southwest.  At  the  north  end,  for  a  length  of  three  or 
four  miles,  it  is  narrowed  to  less  than  a  mile  in  width. 
At  the  south  end  it  is  brought  to  a  point  by  the  junction 
of  the  Hudson  and  East  Rivers. 

Manhattan  is  bounded  principally  by  these  two 
rivers — the  Hudson  River  on  the  west  and  the  East 
Kiver  on  the  east.  At  the  north  end  the  island  is  cut 
off  from  the  mainland  beyond  it  by  a  narrow  tidal 
waterway  connecting  the  two  rivers.     Originally  this 


waterway  was  fairly  near  straight  for  the  greater  part 
of  its  length,  and  that  part  received  the  name  of  the 
Harlem  liiver;  but  near  the  Hudson  Kiver  end  it 
encountered  a  tidal  marsh,  and  the  outlet  to  the  Hud- 
son, which  was  tortuous,  and  narrow  in  places,  became 
known  as  Spuyten  Duyvil  Creek  In  1888-1895  a 
half-mile  ship  canal  was  cut  through  to  eliminate  some 
of  the  windings,  and  now  the  entire  channel  from  the 
East  River  to  the  Hudson  appears  as  a  continuous 
waterway.     The  original  connection  has  been  filled. 

That  part  of  the  Hudson  River  opposite  New  York 
City  is  commonly  known  as  the  North  River.  New 
York  City  piers  on  the  Hudson  River  are  desig- 
nated by  the  abbreviation  "  N.  R"  "  H.  R."  indicates 
Harlem  River  piers,  and  "E.  R.",  "S.  I.",  "S.  B.", 
"  J.  B."  and  "  F.  B."  indicate  piers  on  the  East  River, 
Staten  Island,  South  Brooklyn,  Jamaica  Bay  and 
Flushing  Bay  respectively. 

Of  these  tidal  and  navigable  waters  surrounding 
Manhattan,  the  Hudson  River  on  the  wesr  is  nearly 
straight  and  approximately  a  mile  wide  for  the  entire 
length  of  Manhattan.  The  Harlem  River,  Spuyten 
Duyvil  Creek  and  the  ship  canal  are  uniformly  a  few 
hundred  feet  wide.  The  East  River  requires  more 
detailed  description. 

East  River — Starting  at  the  junction  with  the  Hud- 
son at  the  lower  end  of  Manhattan,  the  East  River  ex- 
tends northeasterly,  with  an  average  width  of  a  third  of 
a  mile,  for  a  distance  of  some  two  miles.  Here  it  turns 
nearly  a  right  angle  to  the  left,  around  a  point  on 
Manhattan  called  Corlears  Hook,  and  proceeds  virtu- 
ally parallel  with  the  Hudson.  It  then  widens  to  more 
than  half  a  mile,  but  in  the  upper  reaches  is  divided 
by  islands.  The  first  of  these  is  Blackwell's  Island,  a 
strip  of  land  1%  miles  long  and  600  ft.  wide,  in  mid- 
stream, the  south  end  three  miles  above  Corlears  Hook. 
Halletts  Point,  projecting  from  the  Long  Island  side 
just  beyond  Blackwell's  Island,  narrows  the  river  to  a 
quarter  of  a  mile.  Immediately  it  widens  again  to  a 
mile,  but  the  effective  waterway  is  reduced  to  smaller 
proportions  by  Ward's  and  Randall's  Islands,  which 
force  vessels  to  make  a  sharp  reverse  curve  between 
Ward's  Island  and  Long  Island,  through  a  passage 
less  than  1000  ft.  wide  known  as  Hell  Gate  because  of 
its  dangerous  rocks  and  treacherous  currents.  The 
still  narrower  Little  Hell  Gate,  between  Ward's  and 
Randall's  Islands,  is  not  commercially  navigable. 
Ward's  Island  is  roughly  3000  ft.  square.  Randall's 
Island  is  triangular,  about  3000  ft.  to  a  side. 

Separating  Randall's  Island  from  the  mainland  is  a 
shallow  strait  known  as  the  Bronx  Kills.  At  the 
mouth  of  the  Harlem  the  East  River  turns  eastward, 
becomes  much  wider,  and  ultimately  merges  into  Long 
Island  Sound. 

Of  these  waters  surrounding  Manhattan,  only  the 
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Hudson  is  correctly  speaking  a  river.  The  others  are 
straits,  flowing  in  either  direction  according  to  the  tides. 
Even  the  Hudson  is  salt  water  a  considerable  distance 
above  Manhattan. 

Topography  of  Manhattan — Beginning  not  quite 
halfway  up  Manhattan,  in  the  vicinity  of  what  is  now 
Seventy-second  Street,  the  ground  rises  rather  abruptly 
from  the  Hudson  River  to  an  elevation  of  about  60  ft. 
This  ground  becomes  higher  to  the  north,  at  the  same 
time  narrowing  to  a  ridge  about  three-quarters  of  a 
mile  wide,  and  in  places  more  than  200  ft.  high.  The 
ridge  takes  definite  shape  at  about  110th  Street  and 
extends  to  Spuyten  Duyvil,  broken  only  by  Manhattan 
valley  and  Inwood  valley,  low  places  perhaps  1000  ft. 
wide  crossing  the  island  at  128th  Street  and  Dyckman 
(2O0th)  Street.  Except  for  the  low  crossing  at 
Inwood,  the  upper  three  miles  of  the  island  are  pre- 
cipitous to  the  water's  edge  of  both  the  Hudson  and  the 
Harlem  rivers. 

Other  parts  of  the  island  are  more  or  less  hilly,  but 
the  lower  section  is  fairly  flat,  rising  on  easy  grades 
from  the  rivers. 

Much  of  the  waterfront  is  made  ground  for  a  width 
in  places  of  a  third  of  a  mile  inland,  reclaimed  by  the 
filling  of  the  original  marshes  and  the  mouths  of  the 
numerous  tributary  creeks,  all  of  which  have  been 
absorbed  in  the  sewer  system.  As  thus  filled  in  the 
waterfront  is  quite  regular  and  there  are  no  indenta- 
tions or  projections  of  any  importance,  other  than  at 
turns  and  junctions  of  the  boundary  waterways. 

The  Bronx  and  Westchester  County 

Completing  the  central  section  of  the  Port  is  the 
territory  north  of  the  Harlem  River,  wh^ch  tapers  at 
the  south  end  to  the  width  of  Manhattan,  but  spreads 
out  to  the  north  because  of  the  turning  of  the  East 
River  eastward  into  Long  Island  Sound. 

The  west  side  of  this  area  is  high  and  rugged,  rising 
for  the  most  part  abruptly  from  the  Hudson,  but  cut 
by  a  few  watercourses,  none  of  them  tidal  for  any  dis- 
tance, discharging  into  the  Hudson.  The  chief  of  these 
within  the  Port  District  is  the  Sawmill  River  at 
Yonkers,  also  called  the  Nepperhan  River.  The  Hud- 
son waterfront  is  mostly  even,  and  dockage  has  been 
afforded  only  by  building  into  the  river,  where  good 
depths  were  easily  obtained. 

The  east  and  south  frontage  of  the  area  on  the  East 
River  and  Long  Island  Sound  is  mostly  low  and  very 
irregular,  with  alternating  bays  and  points  shown  on 
the  map  more  clearly  than  they  can  be  defined. 
Although  the  East  River  expands  considerably  as  soon 
as  Randall's  Island  is  passed,  the  numerous  projections 
from  both  the  Bronx  and  the  Long  Island  shore  result 
in  several  places  where  the  waterway  is  considerably 
less  than  a  mile  wide,  and  not  until  Throgs  Neck,  the 
termination  of  a  long  point  seven  miles  from  Randall's 
Island,  is  passed  does  the  waterway  take  the  name  of 
Long  Island  Sound.  In  this  section  of  the  river  are 
the  Sunken  Meadows,  North  Brother  Tsland,  South 
Brother  Island  and  Riker's  Island,  all  within  one  or 
two  miles  of  Randall's  Island. 

Long  Island  Sound  is  similar  to  these  seven  miles 
of  the  East  River,  but  wider. 


In  the  main  the  land  fronting  the  East  River  and 
the  Sound  is  low.  The  tributary  streams,  of  which 
the  Bronx  River,  Westchester  Creek  and  Eastchester 
Creek  are  the  principal  ones,  are  tidal  for  two  or  three 
miles  and  are  flanked  by  marshes. 

The  interior  of  this  part  of  the  so-called  central  dis- 
trict is  cut  with  ridges  and  valleys  running  in  a  general 
way  parallel  with  the  Hudson.  The  chief  of  these 
valleys  is  that  of  the  Bronx  River,  which  rises  beyond 
the  limits  of  the  Port  District  and  lies  about  three  miles 
east  of  the  Hudson.  The  ridges  rise  to  upward  of 
300  ft.  in  height  west  of  the  Bronx  River. 

The  Bronx  waterfront  of  the  Harlem  River  is  regu- 
lar, affording  only  limited  space  for  dockage,  and  the 
ground  rises  steeply  except  at  the  south  end. 

Eastern  or  Long  Island  Section 

Long  Island,  the  western  end  of  which  comprises  the 
eastern  section  of  the  Port,  extends  nearly  eastward 
from  the  East  River  and  the  Upper  Bay  for  a  distance 
of  about  120  miles,  being  separated  from  the  State#of 
Connecticut  by  Long  Island  Sound.  The  western  end 
of  the  island  is  about  fifteen  miles  wide  and  terminates 
bluntly;  its  shore  closely  parallels  that  of  Manhattan 
from  the  mouth  of  the  Bronx  Kills,  forming'  the  east 
bank  of  the  East  River,  a  distance  of  about  eight  miles, 
and  continues  in  the  same  general  direction  about  six 
miles  farther  as  the  east  waterfront  of  the  Upper  Bay 
to  the  Narrows,  where  it  curves  southward  and  swings 
into  the  long  stretches  of  beach  along  the  south  part 
of  the  island. 

In  general  Long  Island  is  somewhat  hilly  on  the 
north  side,  with  deep  bays  and  promontories  alternat- 
ing, while  the  south  side  is  low  and  marshy,  with  large 
but  shallow  bays  closed  in  by  the  above-mentioned  long 
narrow  strips  of  beach.  These  characteristics  prevail 
at  the  eastern  extremities  of  the  Port  District,  but 
toward  the  western  end  of  the  island  they  are  less 
distinguishable. 

The  Long  Island  waterfront  is  mostly  irregular,  even 
opposite  the  unbroken  shore  of  Manhattan.  Opposite 
Corlears  Hook  is  an  indentation  called  Wallabout  Bay, 
on  which  is  located  the  New  York  Navy  Yard.  Two 
miles  to  the  north  is  the  mouth  of  Newtown  Creek,  a 
tidewater  inlet  about  200  ft.  wide  which  can  be  navi- 
gated southeastward  for  some  three  miles.  Around  the 
turn  into  Long  Island  Sound  are  Flushing  Bay  and 
Little  Neck  Bay,  each  of  which  extends  inland  two 
miles  or  so,  while  Flushing  Bay  has  a  tributary  tidal 
inlet  for  several  miles  in  Flushing  Creek. 

Two  and  one-half  miles  to  the  south  of  the  tip  of 
Manhattan  is  a  good-sized  indentation  known  as 
Gowanus  Bay,  from  which  a  tidal  waterway  navigable 
for  small  craft,  known  as  the  Gowanus  Canal,  extends 
northeast  somewhat  more  than  a  mile. 

Just  beyond  the  Narrows,  at  the  southwest  curve  of 
Long  Island,  is  a  large  bay  called  Gravesend  Bpy. 
This  is  separated  from  the  Lower  New  York  Bay  at 
the  south  by  the  most  westerly  of  the  previouslv  men- 
tioned strips  of  beach,  Coney  Island.  Coney  Island, 
a  stretch  of  low  land  five  miles  long,  varying  from 
three-quarters  of  a  mile  wide  to  a  few  hundred  feet, 
is  an  island  only  by  virtue  of  a  narrow  and  sinuous 
tidal  waterway,  Coney  Tsland  Creek,  which,  until  the 
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east  end  was  filled,  connected  Gravesend  with  Sheeps- 
head  Bay,  the  latter  being  a  much  smaller  body  of 
water  behind  the  east  end  of  Coney  Island. 

Jamaica  Bay  —  Just  beyond  Coney  Island  is 
Jamaica  Bay,  which  is  much  the  largest  indentation  in 
Long  Island  within  the  Port  District.  Jamaica  Bay 
is  roughly  semi-circular,  with  a  radius  of  about  four 
miles.  It  is  closed  in  on  the  south  by  Rockaway  Beach, 
the  second  6f  the  strips  of  low  beach,  the  west  end  of 
which  nearly  overlaps  the  east  end  of  Coney  Island 
and  forms  the  only  entrance  to  Jamaica  Bay,  Rockaway 
Inlet,  a  strait  about  a  mile  wide  and  two  miles  long, 
leading  in  from  the  west.  Jamaica  Bay  is  at  present 
generally  shallow,  and  contains  numerous  islands,  the 
majority  of  which  are  submerged  at  high  tide.  It  also 
has  numerous  small  tidal  inlets  and  an  irregular  shore 
line.  Rockaway  Beach  gives  it  excellent  protection^ 
although  its  entrance  is  from  the  Atlantic  Ocean 
proper. 

All  of  the  ground  around  Jamaica  Bay  and  Coney 
Island  is  very  low  —  only  a  few  feet  above  sea.  level. 
North' from  the  narrows  the  topography  of  the  Long 
Island  section  takes  more  the  character  of  lower  Man- 
hattan—sloping easily  upward  from  the  river  and 
reaching  fairly  high  ground  (El.  150)  "at  certain  points 
well  back  from  the  waterfront.  Along  the  mouth  of 
the  East  River  for  a  distance  of  about  a  mile,  and  for 
a  somewhat  greater  length  in  the  vicinity  of  the  Nar- 
rows, the  ground  rises  abruptly  to  a  height  of  perhaps 
70  ft.  above  the  water  level. 

Staten  Island 

Staten  Island,  the  southern  section  of  the  Port,  has 
its  axis  virtually  in  line  with  that  of  Manhattan,  the 
north  end  of  the  island  being  five  miles  from  the  south 
end  of  Manhattan.     The  island  is  only  slightly  longer 
than  Manhattan  but  has  more  than  double  the  area, 
for  the  reason  that  it  is  eight  miles  wide  near  the  north 
end.     It  is  separated  from  the  mainland  of  New  Jersey 
by  the  Arthur  Kill,  a  crooked  waterway  about  eleven 
miles  long,  about  1,000  ft.  wide  at  the  north  end  and 
half  a  mile  at  the  south  end;  and  from  the  Bayonne 
pen  insula  by  the  Kill  van  Kull,  a  waterway  three  miles 
long  and  averaging  about  one-third  of  a  mile  wide. 
It  is  separated  from  Brooklyn  by  the  Narrows,  a  strait 
a  mile  wide  and  slightly  more  than  a  mile  long,  con- 
necting the  Upper  and  Lower  Bays. 

Staten  Island  rises  rather  steeply  at  the  north  end 
to  a  height  in  one  or  two  places  of  200  ft.  or  so.  These 
hills  range  themselves  into  a  ridge  which  runs  the  long 
way  of  the  island  considerably  to  the  east  of  the  center 
and  disappears  at  the  south  end.  The  west  side  of  the 
island  is  low  and  is  deeply  indented  at  about  the  mid- 
point by  the  tidewater  inlet  known  as  the  Fresh  Kills. 
Aside  from  the  Fresh  Kills  and  an  indentation 
opposite  on  the  Lower  Bay  similar  to  Gravesend  Bay 
but  much  smaller,  and  known  as  the  Great  Kills,. the 
waterfront  of  Staten  Island  is  fairly  regular,  and  there 
are  no  important  inlets  or  projections. 

Paxisadjes  and  Beroen  Hill 

Tri  extent  and  area  the  western  section,  comprising 
all  of  the  remainder  of  tlie  Port  and  allnf  the  territory 


within  the  State  of  New  Jersey,  is  much  larger  than 
any  of  the  other  three. 

At  Piermont,  about  twenty-five  miles  up  the  Hud- 
son from  the  lower  end  of  Manhattan,  and  three  miles 
beyond  the  State  line  in  New  York,  there  is  a  deep 
cleft  in  the  west  bank  of  the  Hudson,  where  SparkiU 
Creek  flows  through.  Beginning  just  south  of  that 
point  the  bank  rises  precipitously  in  what  is  known  as 
the  Palisades,  a  cliff  from  300  to  500  ft.  high,  nearly 
vertical  at  the  top  in  many  places.  This  cliff,  the  base 
of  which  is  nowhere  more  than  a  few  hundred  feet 
from  the  water's  edge,  extends  southward  to  a  point 
about  four  miles  above  the  south  end  of  Manhattan. 
The  hill  is  in  general  approximately  flat  on  top  for  a 
width  of  about  a  mile,  and  then  it  slopes  downward 
rather  steeply  to  other  drainage  approximately  parallel 
with  the  Hudson. 

At  the  above  mentioned  point  four,  miles  above  the 
south  end  of  Manhattan,  in  what  is  now  Weehawken, 
the  eastern  base  of  the  cliff  turns  in  from  the  river  and 
back  to  a  position  nearly  parallel  with  it  and  about  a 
mile  inland.  The  hill,  which  is  here  known  as  Bergen 
Hill,  is  still  about  a  mile  wide;  it  is  at  this  point  only 
about  200  ft.  above  sea  level  and  its.  eastern  base  has 
become  less  precipitous,  but  its  western  base  has  become 
steeper,  so  that  it  still  forms  a  barrier  to  east-and-west 
traffic.  The  ridge,  gradually  becoming  lower,  con- 
timie§  to  the  south  and  forms  the  Bayonne  peninsula. 
The  ground  to  the  east  of  the  ridge  below  Weehawken 
is  mostly  only  a  few  feet  above  sea  level.  An  exception 
is  an  abrupt  knoll  at  the  water's  edge  in  what  is  now 
Hoboken.     The  knoll  is  on  what  is  called  Castle  Point 

Bayonne  Peninsula 

The  Bayonne  peninsula  forms  the  west  boundary  of 
the  Upper  New  York  Bay,  as  well  as  the  east  boundary 
of  Newark  Bay.  Beginning  opposite  the  south  end  of 
Manhattan,  where  the  shore  line  turns  west  to  the  higher 
ground  of  the  peninsula,  the  peninsula  is  about  six 
miles  long.  For  two  miles  it  is  less  than  three-fourths 
of  a  mile  wide,  but  at  the  south  end  it  broadens  out 
by  a  projection  to  the  east  known  as  Constable  Hook, 
the  end  of  which  is  two  miles  from  the  west  side  of  the 
peninsula.  The  south  end  of  the  peninsula  is  called 
Bergen  Point. 

From  Bergen  Point  to  Constable  Hook,  about  three 
miles,  the  face  of  the  peninsula  forms  the  north  side 
of  Kill  van  Kull  and  closely  parallels  the  curves  of  the 
Staten  Island  shore. 

#  •  •  • 

Upper  Bay 

Manhattan,  Brooklyn,  Staten  Island  and  the 
Bayonne  peninsula,  parts  of  the  four  main  physical 
sections  of  the  Port,  define  the  Upper  Bay,  an  elliptical 
basin  about  five  miles  long  and  four  miles  wide,  the 
long  dimension  being  from  Manhattan  to  Staten  Island. 
An  arm  of  the  bay  east  of  Staten  Island  becomes  the 
Narrows.  In  the  bay  are  three,  small  islands  —  Gov- 
ernor's, Ellis  and  Bedloc's.  A  fourth.  Black  Tom,  has 
been  made  a  peninsula  bv  filling  our  from  the  New 
Jersey  shore.  Ellis  and  Bedloe's  Islands  are  west  of 
the  axis  of  the  Hudson.     Governor's  Island,  which  is 
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considerably  larger  than  the  other  two,  is  east  of  the 
axis  of  the  Hudson,  at  the  entrance  to  the  East  River. 
The  passageway  between  it  and  Long  Island,  which 
passageway  is  only  about  a  quarter  of  a  mile  wide,  is 
called  Buttermilk  Channel. 

As  Manhattan  is  the  land  center  of  the  Port  District, 
so  the  Upper  Bay  can  be  considered  the  central  and 
focal  body  of  water.  From  it  lead  waterways  to  the 
south,  north  and  west,  to  the  outer  sea  and  to  the  nar- 
rower inland  waters. 

East  Jebsey  Watebfbont 

Returning  to  the  New  Jersey  land  section,  or  that  part 
of  it  fronting  the  waters  described,  we  find  that  from 
Piermont  south  to  Fort  Lee,  up  the  west  bank  of  the 
Hudson  some  ten  miles  from  its  mouth  to  the  south 
end  of  Manhattan,  the  shore  line  is  regular,  and  the 
precipitous  nature  of  the  Palisades  precludes  any  ex- 
tensive industrial  or  commercial  use  of  the  waterfront. 
The  waterfront  has  been  set  aside  by  the  two  States 
as  the  Interstate  Palisades  Park. 

From  Fort  Lee  to  Weehawken  there  is  a  little  more 
low  ground  in  front  of  the  cliff,  and  this  is  being  util- 
ized; but  the  waterfront  is  nearly  as  even  as  farther 
up  the  river.  South  of  Weehawken  the  shore  line  is 
somewhat  more  irregular  and  there  are  a  number  of 
small  bays.  One  of  these  is  known  as  Hnrsimus  Cove; 
another,  extending  a  mile  inland,  as  the  Morris  Canal 
Basin.  , 

Newabk  Bay 

West  of  the  Bayonne  peninsula  and  parallel  with  it 
is  Newark  Bay,  a  body  of  water  about  six  miles  long 
and  one  and  one-half  miles  wide.  It  has  two  outlets, 
one  to  the  east  through  Kill  van  Kull  into  the  Upper 
New  York  Bay  and  the  other  a  more  devious  one  to 
the  south  through  the  Arthur  Kill  into  the  arm  of  the 
Lower  Bay  known  as  Raritan  Bay.  It  has  two  main 
inlets  at  the  north,  the  Ilackensack  and  Passaic  Rivers. 

The  east  shore  line  of  Newark  Bay  is  regular  and 
the  ground  rises  rather  abruptly  to  a  height  of  from  20 
to  40  ft.  The  west  side  and  the  north  end  between 
the  mouths  of  the  two  rivers  is  marshy,  the  marsh 
extending  westward  from  one  to  three  miles. 

Jersey,  Hackensack  or  Bergen  Meadows 

The  low  area  occupied  by  Newark  Bay  and  the 
marsh  west  of  it  continues  northward  for  ten  miles  or 
more  in  what  is  variously  known  as  the  Jersey,  Hacken- 
sack or  Bergen  Meadows,  a  section  four  miles  wide  and 
for  the  most  part  only  slightly  above  mean  tide,  run- 
ning from  Bergen  Hill  to  other  high  ground  west  of 
the  meadows.  The  Hackensack  River  winds  through 
about  the  center  of  the  meadows  for  their  entire  length, 
and  numerous  tributary  creeks  cut  through  it  in  every 
direction. 

The  drainage  problem  of  this  meadow  land  has  thus 
far  been  an  effective  barrier  to  its  development,  except 
for  railroad  yards  and  a  limited  number  of  industries. 

East  of  the  Hackensack  the  ground  rises  above  the 
general  level  of  the  Meadows  in  two  or  three  low  hills, 
and  one  knoll  called  Snake  Hill  rises  quite  sharply  to 
some  80  ft.  above  sea  level. 


Hackensack  River 

The  Hackensack  River,  the  more  easterly  of  the 
tributaries  of  Newark  Bay,  is  a  waterway  about  1>00U 
ft  wide  in  its  lower  reaches,  running  roughly  parallel 
with  the  Hudson  River  and  from  three  to  six  miles 
from  it.  It  is  tidal  for  a  distance  of  about  fourteen 
miles,  and  near  the  upper  end  of  the  tidal  section  is 
a  branch  to  the  eastward  known  as  Overpeck  Creek, 
which  is  also  tidal  for  about  three  miles.  This  inlet 
is  about  two  and  one-half  miles  from  the  Hudson.  A 
smaller'  tidal  tributary,  Berry's  Creek,  lies  in  the 
meadows  west  of  the  Hackensack,  and  flows  into  the 
latter  about  six  miles  above  its  mouth. 

Rising  some  ten  miles  north  of  Piermont,  the  Hack- 
ensack River  is  at  no  point  far  from  the  Hudson  River. 
In  its  lower  reaches  Bergen  Hill  is  the  only  ridge 
between  the  two  rivers.  Farther  up  the  ground  be- 
comes more  broken  as  the  summits  become  higher ;  but 
the  entire  valley  of  the  Hackensack  and  its  tributaries 
remains  much  lower  than  the  Palisades  ridge,  and  the 
drainage  is  toward  the  Hackensack  up  to  Sparkill 
Creek  The  headwaters  of  this  latter  stream,  which 
as  previously  stated  flows  into  the  Hudson  at  Piermont, 
are  less  than  a  quarter  of  a  mile  from  a  branch  of  the 
Hackensack,  at  a  point  less  than  30  ft.  above  sea  level. 
There  are  geological  indications  that  at  one  time  the 
two  streams  were  connected. 

*.  Passaic  River 


The  Passaic  River  is  somewhat  narrower  and  con- 
siderably more  devious  than  the  Hackensack,  though 
draining  a  larger  area.     It  rises  almost  due  west  from 
the  lower  extremity  of  Manhattan  and  about  thirty 
miles  therefrom,  and  first  flows  south  about  ten  miles, 
to  a  point  almost  due  west  from  the  tip  of  the  Bayonne 
peninsula  and  about  twenty  miles  from  it     It  then 
turns  sharply  to  the  left  and  flows  in  a  northeasterly 
direction  nearly  parallel  with  the  Hudson  River,  but 
in  the  opposite  direction,  to  a  point  twenty  miles  due 
north  of  the  tip  of  the  Bayonne  peninsula  and  twelve 
miles  west  of  the  Hudson,  in  the  northern  part  of  what 
is  now  the  city  of  Paterson.     Here  it  turns  sharply 
again,  to  the  right  this  time,  and  flows  in  a  generally 
southerly   direction   into   Newark  Bay.     It  does  not 
enter  the  Hackensack  Meadows  at  the  north  end,  as 
does  the  Hackensack  River,  but  remains  from  one  to 
two  miles  west  thereof,  separated  by  a  low  ridge  (about 
140  ft.  high)  until  it  is  nearly  opposite  the  north  end 
of  Newark  Bay  and  three  miles  to  the  west.     Here  it 
makes  a  broad  double  turn  into  the  meadows  and  thence 
into  the  bay. 

The  Passaic  River  is  tidal  for  a  distance  of  about 
fourteen  miles.  Except  for  the  first  four  miles  or  so 
it  is  flanked  by  fairly  substantial  ground,  which  in  a 
few  places  rises  rather  abruptly.  Near  the  turn  in 
Paterson  there  is  a  fall  of  about  70  ft.,  known  as  the 
Passaic  Falls,  and  six  miles  farther  up  is  a  much 
smaller  one  known  as  Little  Falls.  Beyond  Little  Falls 
are  numerous  tributaries,  mostlv  from  the  north. 

At  the  Paterson  turn  the  Passaic  is  about  six  miles 
from  the  Hackensack.  About  midway  between  the  two 
is  the  Saddle  River,  which  flows  almost  due  south  from 
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the  State  line  and  enters  the  Passaic  about  six  miles 
below  the  Paterson  turn. 

The  country  between  the  Passaic  and  the  Hacken- 
sack  north  of  the  meadows  is  gently  rolling,  reaching 
a  height  of  more  than  100  ft.  above  sea  level  at  only 
a  few  points.  Farther  to  the  north  it  becomes  more 
rugged,  the  ridges  being  generally  parallel  with  the 
Hudson. 

Orange-Watohung  Range 

The  sharp  turn  in  the  Passaic  River  at  Paterson 
marks  the  approximate  point  where  the  river  breaks 
through  a  ridge  running  approximately  parallel  with 
the  Hudson  River  and  about  twelve  miles  west  of  it, 
and  continuing  in  the  same  general  direction  to  a  point 
opposite  the  lower  end  of  Staten  Island,  where  it  sweeps 
around  to  the  northwest,  well  beyond  the  limits  of  the 
Port  District.  North  of  Paterson  the  ridge  loses  its 
identity  in  the  rugged  country  of  that  region.  South 
of  Paterson  it  takes  rather  definite  shape  in  what 
opposite  the  Hackensack  Meadows  is  called  the  Orange 
Mountains,  and  what  farther  to  the  south,  beyond  the 
point  where  the  Rahway  River  breaks  through,  is 
called  the  Watchung  Range. 

For  a  depth  of  about  three  miles  the  tongue  of  land 
occupied  by  the  city  of  Paterson  is  fairly  low  —  about 
100  ft.  above  sea  level.  Then  the  ridge  rises  sharply 
to  a  height  of  nearly  600  ft.  and  continues  at  about 
that  average  height  some  fourteen  miles,  to  the  Rah- 
way River  cleft.  There  are  other  hills  west  of  the 
main  range,  and  in  the  neighborhood  of  the  cities  of 
Montclair  and  Orange  the  range  is  nearly  five  miles 
wide,  presenting  a  formidable  barrier  to  east-and- 
west  transportation.  The  only  break  is  the  rather  high 
cleft  at  Great  Notch,  three  miles  from  Paterson. 

West  of  the  Orange  Mountains  flows  the  Passaic 
River  at  an  elevation  of  about  160  ft.  above  sea  level, 
largely  in  marshy  ground.  Seven  miles  or  so  above 
Paterson  the  valley  widens  into  a  fresh  water  marsh 
six  miles  long  and  half  as  wide.  Beyond  the  marshes 
through  which  the  river  flows  the  ground  becomes  in- 
creasingly rugged. 

The  break  in  the  Orange-Watohung  range  caused  by 
the  Rahway  River  is  about  one  and  one-half  miles  wide 
and  380  ft.  above  sea  level  at  its  lowest  point.  This 
pass  leads  directly  to  the  Passaic  valley  and  the  valleys 
of  its  tributaries  from  the  northwest. 

South  of  this  break  the  Watchung  range  splits  into 
two  parallel  ridges  called  the  First  and  Second 
Watchung  Mountains.  The  tops  of  the  ridges  are 
about  one  and  one-half  miles  apart.  The  first  moun- 
tain is  about  500  ft.  high;  the  second  slightly  higher; 
the  intervening  valley  from  200  to  300  ft.  above  sea 
level.  The  ridges  continue  nearly  straight,  with  only 
a  few  narrow  breaks,  for  about  fourteen  miles  beyond 
the  Rahway  cleft,  where,  at  a  point  close  to  the  Raritan 
River,  they  make  the  wide  turn  previously  mentioned 
to  the  northwest. 

Foreground   of  Oranqe-Watchuno  Range  —  Rah- 
way River  District 

From  the  base  of  the  Orange  Mountains  the  ground 
slopes  gently  for  the  most  part  to  the  Passaic  River, 
from  an  average  elevation  of  about  200  ft.     The  slope 


is  steep,  but  not  intolerably  so,  for  railroads.  About 
the  same  slopes  prevail  down  to  the  marshes  along 
Newark  Bay.  Farther  south,  as  the  larger  streams 
flowing  into  the  Arthur  Kill  are  approached,  the  ground 
becomes  lower. 

Three  principal  rivers  flow  into  the  Arthur  Kill,  the 
Elizabeth,  Rahway  and  Woodbridge  Rivers.  The  first 
and  last  named  are  of  less  importance  than  the  other, 
but  are  tidal  for  two  or  three  miles  inland.  The  Rah- 
way River  is  500  ft.  wide  at  its  mouth  and  is  tidal  for 
four  miles  inland,  where  it  breaks  into  several  branches. 
The  main  part  of  the  river  rises  in  the  Orange  Moun- 
tains and  follows  a  shallow  valley  in  a  southerly  direc- 
tion to  tidewater. 

All  of  these  rivers  at  the  lower  ends  are  flanked 
with  marshes.  In  fact,  the  greater  part  of  the  west 
bank  of  the  Arthur  Kill  is  marshy,  and  there  are 
numerous  small  tidal  inlets.  The  ground  just  north 
of  the  Rahway  River  at  its  mouth  is  somewhat  higher, 
and  is  called  Tremley  Point. 

Raritan  Bay  and  River 

Lower  New  York  Bay  terminates  south  of  Staten 
Island  in  what  is  called  Raritan  Bay,  into  which, 
besides  the  Arthur  Kill,  flows  the  Raritan  River.  The 
mouth  of  the  Raritan  River  is  a  bay  four  miles  long 
and  from  one-half  to  three-fourths  of  a  mile  wide,  with 
a  double  turn  affording  protection  from  heavy  seas. 
At  this  four-mile  point  the  river  narrows  to  a  crooked 
stream  less  than  1,000  ft.  wide,  which,  however,  is 
tidal  for  a  distance  of  about  four  miles  in  a  straight 
line,  or  probably  six  following  the  river. 

West  of  this  point  the  river,  with  its  various  branches 
and  tributaries,  comes  from  an  area  immediately  south 
and  southwest  of  the  watershed  of  the  Passaic  River. 
One  tributary,  the  Millstone  River,  rises  almost  due 
south  of  the  mouth  of  the  Raritan  River  and  flowing 
west  and  north  empties  into  the  Raritan  fifteen  miles 
west  of  its  mouth,  following  a  valley  that  has  been 
utilized  by  a  canal  connecting  the  Raritan  and  Dela- 
ware Rivers. 

Another  tributary  nearer  the  mouth  of  the  Raritan 
is  South  River,  which  empties  into  the  Raritan  from 
the  south  in  its  tidal  section,  and  is  itself  tidal  for  two 
or  three  miles.  The  greater  part  of  the  ground  adjoin- 
ing all  of  this  tidal  water,  which  includes  one  or  two 
other  small  tributaries  to  the  Raritan  from  the  south, 
is  marshy.  At  the  very  mouth  of  the  Raritan,  how- 
ever, particularly  on  the  point  formed  between  the 
river  and  Arthur  Kill,  the  ground  is  higher  and 
virtually  free  from  marshes. 

South  Margin  of  Lower  Bay 
The  south  margin  of  Raritan  Bay,  the  Lower  Bay 
and  Sandy  Hook  Bay,  together  with  the  strip  of  beach 
known  as  Sandy  Hook,  which  projects  north  about  five 
miles  and  makes  the  gateway  into  New  York  Harbor, 
completes  what  the  Commission  considers  the  Port  Dis- 
trict. This  margin  is  marshy  along  the  tidal  inlets, 
of  which  Cheesequake  Creek  and  Matawan  Creek  are 
of  some  importance,  while  between  the  marshy  sections 
the  ground  is  higher.  Near  the  base  of  Sandy  nook 
the  mainland  rises  abruptly  to  a  height  of  more  than 
200  ft.  in  what  is  called  Atlantic  Highlands. 
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Sandy  Hook  is  similar  to  the  beaches  described  on 
the  south  shore  of  Long  Island.  It  is  nowhere  more 
than  fifteen  feet  above  sea  level.  In  places  it  is  nearly 
a  mile  wide,  but  the  south  end  narrows  to  a  neck  only 
a  few  hundred  feet  wide,  a  neck  which  does  not  join 
the  main  line  at  Atlantic  Highlands,  but  is  separated 
therefrom  by  the  tidal  mouths  of  the  Navesink  and 
Shrewsbury  Rivers,  which,  flowing  northeasterly,  dis- 
chaige  into  Sandy  Hook  Bay,  passing  through  a  strait 
perhaps  300  ft.  wide.  These  rivers  are  not  considered 
within  the  Port  District. 


Navigable  Watebs  of  the  Port 

Considering  the  physical  characteristics  of  the  Port 
District  from  the  viewpoint  of  navigable  waters,  it 
would  be  desirable  to  see  those  waters  as  Hendrick 
Hudson  might  have  seen  them,  since  the  early  condi- 
tions are  what  attracted  the  traders  who  gave  the 
Port  its  original  impetus,  and  who  depended  almost 
entirely  on  water  transportation.  Because  of  the  large 
amount  of  dredging  of  channels  and  reclaiming  of 
marsh  land  that  has  been  done,  this  is  hardly  possible 
at  this  late  date.  We  can  therefore  only  outline  the 
picture.  Details  of  these  waters  as  they  are  now  are 
presented  in  Chapter  24  on  "Channel  Improvement." 

In  the  early  days  the  colonists  probably  found  the 
Lower  Bay,  the  Narrows,  the  well-sheltered  Upper  Bay 
and  the  mouths  of  the  Hudson  and  East  Rivers  amply 
deep,  but  shoals  on  the  New  Jersey  side  of  the  Upper 
Bay  and  the  Hudson  helped  influence  them  to  choose 
the  New  York  side.  Raritan  Bay,  the  Kill  van  Kull, 
Newark  Bay  and  the  Arthur  Kill  were  not  bo  deep  as 
the  first  group  of  waters,  but  deep  enough  no  doubt 
to  be  negotiated  under  favorable  tides  and  winds.  The 
Raritan,  Rahway,  Passaic  and  Hackensack  Rivers, 
Oowanus  Creek,  Newtown  Creek,  Harlem  River, 
Bronx  River,  Jamaica  Bay  and  its  inlets,  and  scores 
of  other  tidal  streams  large  enough  for  the  small  craft 
of  those  days  augmented  the  total. 

In  all  there  were  about  80O  miles  of  waterfront 
within  the  district.  Everywhere  the  land  was  within 
a  few  miles  at  most  of  some  form  of  navigable 
water.  The  narrowness  of  the  islands  and  penin- 
sulas, while  it  complicates  the  present-day  problem  and 
makes  it  difficult  to  prevent  congestion,  must  have  made 
a  strong  appeal  in  the  early  days,  because  it  meant 
short  land  hai^s.  And  in  addition  to  these  local  waters 
and  the  outlet  to  the  sea,  the  Hudson  River  provided 
an  avenue  for  water  commerce  for  a  distance  to  the 
north  of  150  miles,  while  Long  Island  Sound  afforded 
a  protected  approach  to  the  New  England  district. 

Tidal  Conditions 

Because  of  the  separate  entrances  to  New  York 
Harbor  through  the  Lower  Bay  and  Long  Island  Sound, 
and  because  of  the  several  interconnecting  waterways 
within  the  harbor,  the  tidal  conditions  at  the  Port  are 
complex.  High  tide  at  the  south  end  of  Manhattan 
Island  and  at  Throgs  Neck  are  several  hours  apart,  as  in 
the  ease  of  the  two  ends  of  the  Harlem  River.  Conse- 
quently  there   are   strong  currents  in   the  East   and 


Harlem  Rivers,  sometimes  in  one  direction,  sometimes 
in  the  other. 

The  tidal  range,  also,  is  considerably  more  in  some 
parts  of  the  harbor  than  in  others.  Throughout  the 
iiarbor,  however,  it  is  small  as  compared  with  many 
other  ports,  averaging  only  about  4V£  ft.  With  the 
possible  exception  of  a  few  of  the  largest  passenger 
steamers,  sailings  may  be  made  irrespective  of  the  state 
of  the  tide.  This  is  quite  impossible  at  London  or 
Liverpool,  for  example,  where  tidal  ranges  of  18  and 
26  ft.  respectively  make  it  necessary  for  vessels  as  a 
rule  to  enter  or  depart  only  at  or  about  high  water. 

Political  Geography  of  the  Port 

These  physical  characteristics  of  the  Port  District 
have  inevitably  had  a  large  bearing  on  the  political, 
commercial  and  industrial  development  of  the  Port 
Manhattan,  for  example,  nearly  surrounded  by  deep 
water  well  sheltered  from  the  open  sea,  and  everywhere 
within  easy  reach  of  water  craft  in  the  days  when  such 
water  craft  afforded  the  only  reliable  means  of  trans- 
portation, was  the  inescapable  first  choice  of  the  early 
settlers.  And  because  it  was  the  first  choice,  other 
parts  of  the  present  district,  themselves  also  possessed 
of  large  natural  advantages,  have  nevertheless  been 
forced  to  take  secondary  positions.  Jersey  City,  for 
example,  received  its  first  impetus  as  a  terminus  for 
railroads  serving  New  York.  On  the  other  hand,  the 
growth  of  the  Port  and  the  expansion  of  its  activities 
have  brought  about  increasing  specialized  demands,  and 
some  of  these  have  been  met  by  some  of  the  younger 
communities  of  the  Port,  which  have  located  at  points 
physically  adapted  to  the  meeting  of  these  demands. 

Possibly  the  greatest  deterrent  to  the  harmonious 
development  of  the  Port  has  been  the  state  line  sepa- 
rating New  York  and  New  Jersey.  It  is  unnecessary 
to  go  into  history  here  to  explain  why  the  large  area 
comprising  New  York  State  should  include  the  narrow 
appendage  terminating  in  the  island  of  Manhattan, 
and  the  offshooting  Long  Island,  while  another  much 
smaller  area  running  some  distance  up  the  west  bank 
of  the  Hudson  should  constitute  the  State  of  New 
Jersey.  Suffice  it  to  say  that  these  matters  were  set- 
tled by  our  colonial  forefathers  before  it  became  ap- 
parent that  this  dividing  line  would  be  harmful  to 
the  best  interests  of  those  on  both  sides  of  it.  The 
Commission  believes  the  effect  can  be  overcome  by  the 
execution  of  the  comprehensive  plan  it  recommends. 

Manhattan 

Of  the  subdivisions  of  these  two  major  political  divi- 
sions of  the  Port  District,  New  York  City  is  naturally 
thought  of  first,  and  New  York  City  was  originally 
confined  to  Manhattan.  At  the  beginning  of  the  nine 
teenth  century  it  had  a  population  of  60,000,  at  which 
time  probably  no  other  community  of  the  Port  could 
claim  10,000  inhabitants.  The  population  of  the 
present  five  boroughs  totaled  79,216.  The  entire  New 
Jersey  population  within  the  District  was  about  40,000. 

The  city  grew  rapidly  during  the  nineteenth  century. 
Tip  to  1860  the  growth  per  decade  was  usually  more 
than  fifty  per  cent.     The  Civil  War  had  its  nature ' 
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effect  in  a  slowing  down  of  the  growth,  and  the  high 
percentage  of  increase  was  never  resumed,  although 
the  actual  number  of  inhabitants  continued  to  increase 
rapidly.  By  1900,  just  after  the  consolidation  of  the 
five  boroughs  to  form  the  present  Greater  New  York, 
the  population  of  Manhattan  was  1,850,093.  A  sub- 
stantial increase  was  registered  in  1910,  when  the 
figures  show  2,331,542  inhabitants,  but  the  1920 
returns  of  2,284,103,  showing  a  slight  loss  since  1910, 
suggest  that  Manhattan  has  nearly  reached  a  state  of 
saturation.  (See  table  on  page  80.)  As  almost  all 
of  the  area  of  the  island  has  been  built  upon  and  as 
the  expansion  of  business  has  crowded  out  one  residen- 
tial district  after  another,  it  is  not  unlikely  that  in 
the  course  of  time  Manhattan  will  decrease  materially 
in  population. 

It  should  be  pointed  out  here  that  the  census  figures, 
which  show  the  resident  population,  are  no  index  of  the 
business  population.  The  industries  that  are  slowly 
driving  the  dwellers  out  of  lower  Manhattan  will  con- 
tinue to  produce  tonnage  for  the  transportation 
systems,  of  a  different  character  but  greater  in  volume. 
The  dwellers,  removed  to  the  Bronx,  Westchester 
County,  Long  Island,  Staten  Island  or  New  Jersey, 
will  return  to  New  York  daily  in  large  numbers  to 
work  raw  materials  into  finished  products,  or  to  dis- 
play and  sell  their  goods  in  the  great  primary  markets 
which  are  likely  to  remain  in  Manhattan  for  a  long 
time  to  come.  There  will  doubtless  be  less  need  for 
means  of  distribution  for  local  consumption,  but  more 
for  wholesale  distribution. 

The  first  settlement  of  New  York  City  or  New 
Amsterdam  was  concentrated  at  the  tip  of  the  island, 
and  even  in  Revolutionary  times  there  was  little  de- 
velopment two  miles  from  that  point.  The  march 
uptown  was  gradual.  At  the  time  of  the  Civil  War 
it  had  hardly  reached  above  Fifty-ninth  Street.  Before 
the  formation  of  Greater  New  York  in  1898  it  had 
crossed  the  Harlem  River,  and  part  of  the  Bronx, 
which  at  the  time  of  the  consolidation  had  a  scattered 
population  of  nearly  200,000,  had  been  annexed  to 
New  York  City. 

The  earliest  census  record  of  New  York  is  for  the 
year  1698.  Its  population  at  that  time  was  4,937. 
Boston  was  larger,  with  some  6,500  inhabitants.  Then 
Philadelphia  forged  ahead,  and  at  the  close  of  the  Revo- 
lution, while  New  York  had  passed  Boston  and  was 
probably  the  largest  city  in  the  new-formed  United 
States,  Philadelphia  and  Boston,  and  Charlestown  and 
Baltimore  as  well,  were  not  far  behind.  The  first 
Federal  census,  taken  in  1790,  places  these  five  cities 
as  follows:'  New  York,  33,131;  Philadelphia,  28,522 
(42,444  including  suburbs) ;  Boston,  18,038 ;  Charles- 
ton, 16,353 ;  Baltimore,  13,503.  Not  until  the  open- 
ing of  the  Erie  Canal  did  New  York  get  the  impetus 
that  marked  it  for  the  metropolis  of  the  land.  (See 
Chapter  1,  page  46.)  Then,  with  the  development 
of  railroad  and  steamship  lines,  New  York  rapidly 
became  the  commercial  and  financial  center  of  the 
continent. 

Zones  of  Development  —  The  most  southerly  mile 
of  the  island  is  given  over  to  the  financial  district,  ship- 
ping offices  and  a  great  variety  of  other  business  and 
professional  offices.  In  this  small  area  are  a  large  per- 
centage of  the  tall  buildings  which  differentiate  New 


York  from  every  other  city,  and  in  it  is  a  greater 
concentration  of  business  than  in  any  other  equal  area 
in  the  world. 

Above  this  area  is  the  central  distributing  market 
for  the  greater  part  of  the  Port  District  on  the  west 
(described  more  fully  in  Chapter  20  on  markets  and 
food  distribution),  a  great  wholesale  and  manufactur- 
ing district  in  the  center  and  a  residential  district  for 
factory  workers  on  the  east.  This  district  at  present 
occupies  a  belt  about  two  miles  wide,  the  north  boundary 
being  about  Twenty-third  Street.  The  district,  how- 
ever, is  constantly  expanding  northward. 

Next  comes  a  belt  the  center  of  which  is  given  over 
primarily  to  hotels,  theatres  and  large  retail  department 
stores,  flanked  on  both  sides  with  residential  property 
and  a  considerable  number  of  industrial  plants.  This 
belt  is  nearly  two  miles  wide.  Like  the  wholesale  dis- 
trict south  of  it,  it  has  been  moving  northward,  so  that 
while  fifteen  years  ago  it  hardly  reached  beyond  Forty- 
second  Street,  it  is  now  pushing  above  Fifty-ninth 
Street.  In  recent  years,  also,  there  has  been  consider- 
able movement  of  offices  into  it  from  the  downtown 
section. 

Above  this  belt  the  island  is  mostly  residential,  with 
a  large  number  of  small  retail  stores  to  serve  their 
immediate  vicinity,  and  a  considerable  sprinkling  on 
the  east  side  of  industrial  establishments.  The  125th 
Street  region  is  known  as  Harlem.  The  high  ground 
above  Harlem  on  the  West  Side  is  called  Washington 
Heights. 

A  large  number  of  persons  come  to  Manhattan  daily 
from  other  parts  of  the  Port  to  take  part  in  the  vast 
business  of  the  island,  not  to  mention  a  considerable 
number  of  transients  there  at  all  times  for  business 
or  pleasure  purposes.  There  are,  however,  so  many 
permanent  residents  of  the  island  in  proportion  to  its 
area  that  nearly  all  live  in  apartment  or  tenement 
houses,  some  of  which  rise  twelve  stories  or  more. 
Even  the  separate  houses  of  the  well-to-do  are  mostly 
built  on  narrow  lots  of  which  they  occupy  the  full 
width,  and  there  arc  very  few  detached  houses  in 
Manhattan. 

The  greater  part  of  the  waterfront  of  Manhattan  on 
both  the  Hudson  and  East  Rivers  below  Fifty-ninth 
Street  is  owned  by  the  city  and  used  intensively  though 
not  in  general  efficiently  for  transportation  purposes,  by 
steamship  companies  or  railroads.  Above  Fifty-ninth 
Street  the  development  is  intermittent. 

Eleven  railroads  bring  freight  cars  to  the  island, 
either  by  rail  or  by  car  float,  ?xclusive  of  the  Central 
Vermont  Railway,  which  has  a  steamer  service  to  and 
from  its  rail  terminus  at  New  London,  Conn.,  nnd  the 
Southern  Pacific  Company,  which  operates  a  steamship 
line  to  the  Gulf  ports.  Six  of  the  eleven  railroads 
enter  the  island  with  their  passenger  trains,  the  others 
having  ferry  connections  with  passenger  terminals  in 
New  Jersey. 

Manhattan  has  the  smallest  area  of  the  five  boroughs, 
about  22  square  miles. 

Brooklyn 

Brooklyn,  the  second  most  populous  borough  of  New 
York  City,  had  only  5,740  inhabitants  in  1800,  grouped 
along  the  East  River  waterfront  opposite  the  lower 


Geography  of  the  Pout 


71 


end  of  Manhattan.  It  grew  rapidly,  especially  between 
1830  and  1860,  in  each  decade  of  which  period  its 
population  more  than  doubled.  By  1898,  when  it 
became  a  part  of  New  York  City,  it  had  more  than 
1,000,000  inhabitants.  In  1910  it  had  1,634,351  in- 
habitants, while  the  1920  census  shows  2,018,356 
inhabitants. 

Situated  on  an  island  and  reached  only  by  water  as 
recently  as  1883,  when  the  first  Brooklyn  Bridge  was 
opened,  Brooklyn  had  not  the  opportunity  for  inde- 
pendent development  that  New  York  (Manhattan) 
had.  As  New  York  grew  Brooklyn  became  largely 
a  residential  center  for  those  having  business  occupa- 
tion in  New  York.  Along  its  waterfront,  however, 
there  grew  up  a  considerable  number  of  industrial 
establishments,  and  a  considerable  part  of  its  water- 
front was  also  developed  for  the  use  of  shipping.  It 
was  not  and  is  not  hampered  in  its  territorial  expansion 
as  Manhattan  was  and  is,  and  it  has  spread  until  now 
it  extends  to  Newtown  Creek  on  the  north,  Coney 
Island  on  the  south  and  Jamaica  Bay  on  the  east. 
Important  districts  specially  designated,  originally 
separate  settlements,  are  Williamsburgh  and  Green- 
point  on  the  East  River  north  of  Wallabout  Basin; 
Bay  Ridge  on  the  Upper  Bay  below  Gowanus  Bay; 
Flatbush,  Bushwick  and  East  New  York  in  the  interior, 
and  Canarsie  on  Jamaica  Bay. 

Brooklyn  has  a  land  area  of  70  square  miles,  and 
there  is  reason  to  believe  that  it  will  be  the  most  popu- 
lous borough  in  the  city  in  a  decade  or  two.  It  has 
much  undeveloped  area  in  the  southern  and  eastern 
parts. 

Several  lines  of  the  Long  Island  .Railroad  enter 
Brooklyn,  and  the  majority  of  the  other  railroads  of 
the  Port  have  car^float  terminals  on  the  waterfront. 
There  are  also  several  short  industrial  railroads  on  the 
waterfront. 

The  Bronx 

The  Bronx,  which  lies  immediately  north  of  the 
Harlem  River  and  extends  from  the  Hudson  to  the 
East  Eiver  and  Long  Island  Sound,  with  a  land  area 
of  42  square  miles,  had  its  origin  in  a  number  of  vil- 
lages, mainly  on  highways  leading  to  New  York,  from 
which  city  they  were  at  that  time  quite  remote.  Of 
these  villages,  the  names  of  which  are  still  locally  ap- 
plied, may  be  mentioned  Mott  Haven,  High  Bridge 
and  Kings  Bridge  along  the  Harlem  River ;  Port  Mor- 
ris just  east  of  the  mouth  of  the  Harlem  Kills;  Mor- 
risania,  Tremont,  Fordham  and  Williams  Bridge  in  the 
interior  along  the  Harlem  division  of  the  New  York 
Central  Railroad;  West  Farms  near  the  head  of  tide- 
water on  the  Bronx  River,  Unionport  and  Westchester 
along  Westchester  Creek,  and  City  Island  in  Long 
Island  Sound. 

It  can  be  inferred  that  few  of  these  villages  had 
come  into  corporate  existence  in  1800,  when  the  total 
population  of  the  Bronx  was  1,755.  The  population 
had  reached  only  8,032  in  1850,  but  in  the  following 
decade  it  jumped  to  23,593,  and  thereafter  the  district 
expanded  rapidly,  more  than  doubling  in  population 
from  1890  to  1900  and  again  from  1900  to  1910. 
(See  the  table  on  page  80.)  The  1920  population, 
732,016,  is  again  not  far  from  double  that  of  1910. 


The  Bronx  is  mostly  residential,  with  a  considerable 
manufacturing  development  in  the  southern  part  along 
the  Harlem  and  East  Rivers,  and  scattered  establish- 
ments elsewhere.  There  is  a  large  amount  of  unde- 
veloped waterfront  on  the  East  River  beyond  this 
industrial  section,  and  on  Long  Island  Sound,  and 
there  is  also  much  undeveloped  land  in  the  interior  of 
the  borough.  It  is  likely  that  the  growth  of  the  Bronx 
will  continue  as  rapidly  as  at  present  for  an  indefinite 
period. 

Three  lines  of  the  New  York  Central  and  the  main 
freight  line  of  the  New  York,  New  Haven  &  Hartford 
traverse  the  Bronx,  reaching  a  large  part  of  its  water- 
front. Other  railroads  have  car-float  terminals  along 
the  Harlem  River.  A  small  part  of  the  New  York 
Connecting  Railroad  is  in  the  Bronx. 

The  communities  of  the  Bronx  were  never  brought 
together  as  a  governmental  unit  prior  to  the  formation 
of  Greater  New  York,  except  that  a  large  part  of  the 
area  had  been  absorbed  as  part  of  New  York  City. 

Queens 

Queens  grew  into  a  borough  of  New  York  City  in 
about  the  same  manner  as  the  Bronx.  The  main  dif- 
ferences are  that  its  area  was  much  greater  and  its 
inhabitants  were  chiefly  concentrated  in  a  few  com- 
munities widely  separated.  Even  at  present  there  are 
at  least  four  rather  distinct  developed  sections  in  the 
borough  with  much  undeveloped  land  between  them. 
It  is  conceivable  that  10O  years  hence,  if  Queens  is 
given  the  facilities  for  expansion,  it  will  be  the  most 
populous  borough  of  the  Port. 

Queens  has  an  area  of  105  square  miles.  It  extends 
from  the  East  River  north  of  Newtown  Creek  to 
Jamaica  Bay  and  Rockaway  Beach,  surrounding  Brook- 
lyn on  two  sides;  and  it  reaches  eastward  on  Long 
Island  to  Little  Neck  Bay  on  the  north  and  Far  Rocka- 
way on  the  south,  constituting  a  curved  strip  of  land 
about  sixteen  miles  long  and  ten  or  twelve  miles  wide. 

In  1800  it  had  scattered  through  its  wide  area  6,642 
inhabitants,  or  more  than  there  were  in  Brooklyn. 
The  growth  of  the  communities  producing  this  popula- 
tion was  slow,  however,  so  that  Brooklyn  showed  the 
larger  total  in  1810,  and  in  1850  Queens  still  had  only 
18,593  inhabitants.  The  spurt  shown  in  the  other 
boroughs  from  1850  to  1860  shows  also  in  Queens, 
where  the  population  almost  doubled  itrelf.  From  that 
time  the  growth  has  been  rapid,  but  less  so  than  in  the 
Bronx,  which  overtook  Queens  in  1890.  In  1900,  just- 
after  the  formation  of  Greater  New  York,  Queens  had 
152,999  inhabitants,  in  1910  it  had  284,041,  while  the 
1920  figures  show  469,052. 

At  the  time  of  the  formation  of  Greater  New  York, 
Long  Island  City,  which  extended  along  the  East  River 
from  Newtown  Creek  to  the  mouth  of  the  Harlem,  more 
than  four  miles,  was  the  principal  community  of  the 
borough.  It  had  then  probably  45,000  inhabitants,  or 
nearly  one-third  of  all  the  inhabitants  of  Queens.  It 
was  itself  a  consolidation  of  smaller  communities,  the 
chief  of  which  were  Hunters  Point  at  the  mouth  of 
Newtown  Creek,  and  Astoria  at  Hell  Gate. 

Flushing,  at  the  head  of  Flushing  Bay,  was  also  a 
place  of  some  size,  with  probably  10,000  inhabitants. 
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College  Point,  on  the  East  River  north  of  Flushing, 
had  about  8,000;  Jamaica,  on  about  the  central  axis 
of  the  island  and  about  eight  miles  inland  from  the 
East  River,  nearly  as  many.  Other  communi lies  which 
still  carry  their  early  designations  include  Maspejh  at 
the  head  of  Newtown  Creek;  Woodside,  W infield, 
Elmhurst,  Newtown  and  Corona,  in  the  interior 
between  Long  Island  City  and  Flushing;  Whitest  one, 
east  of  College  Point  on  the. East  River;  Bayside,  on 
Little  Neck  Ray;  and  the  group  of  summer  colonies, 
Rockaway  Park,  Ilammel,  Edgemere,  Arverne  and  Far 
Rockaway,  along  the  south  shore  of  Rockaway  Reach. 

Long  Island  City  is  largely  industrial.  The  remain* 
ing  occupied  parts  of  Queens  are  chiefly  residential. 
Throughout  the  borough,  between  the  communities 
named  and  a  few  others  are  large  areas  on  which  there 
has  been  practically  no  urban  development. 

Several  lines  of  the  Long  Island  Railroad  traverse 
Queens,  as  does  the  New  York  Connecting  Railroad, 
owned  jointly  by  the  Pennsylvania  and  the  New  Haven. 
Otherwise  Queens  has  no  rail  connection  with  the 
trunk  lines  of  the  Port. 

Richmond  (Staten  Island) 

Staten  Island  is  the  borough  of  Richmond.  Its  area 
is  about  48  square  miles.  Its  population  was  116,531 
in  1920.  As  yet  its  development  has  been  almost 
wholly  at  the  north  end. 

When  Greater  New  York  was  formed,  the  village  of 
New  Rrighton  at  the  extreme  northeastern  tip  of  the 
island,  nearest  Manhattan,  had  upward  of  20,000 
inhabitants.  Adjoining  on  the  south,  toward  the  Nar- 
rows, was  a  village  nearly  as  large,  the  name  of  which, 
Edgewater,  has  disappeared  in  favor  of  the  three  earlier 
communities,  Tompkinsville,  Stapleton  and  Clifton,  of 
which  it  was  a  consolidation.  •  To  the  west  of  New 
Brighton,  opposite  Bergen  Point,  Bayonne,  was  Port 
Richmond,  with  perhaps  9,000  inhabitants.  These 
three  villages  accounted  for  a  considerable  part  of  the 
population  of  the  island,  but  there  were  numerous 
smaller  villages,  mostly  unincorporated.  For  example, 
we  find  at  the  present  time  Livingston  and  West  New 
Brighton  along  the  north  shore,  between  New  Brighton 
and  Port  Richmond;  New  Dorp  part  way  down  the 
island  on  the  Staten  Island  Rapid  Transit  Railroad; 
Linoleumville  opposite  New  Dorp  on  the  Arthur  Kill ; 
and  Tottenville  at  the  south  end,  opposite  Perth  Amboy. 

In  1800  Richmond  had  4,564  inhabitants,  or  nearly 
as  many  as  Brooklyn  or  Queens;  but  they  appear  to 
have  been  well  scattered.  In  time  New  Brighton  and 
Edgewater  took  shape.  Like  Brooklyn,  however,  they 
were  handicapped  by  being  on  an  island,  with  only 
water  access;  while  they  were  too  far  from  Manhattan 
to  offer  the  same  residential  inducements  that  Brooklyn 
could  to  those  employed  in  New  York.  Consequently 
they  and  all  of  Staten  Island  fell  behind  in  the  pro- 
cession. The  growth  of  Richmond  compared  favor- 
ably with  that  of  Queens  and  the  Bronx  up  to  1870, 
but  the  rapid  advance  of  those  two. boroughs  in  the  last 
fifty  years  has  not  been  matched  by  Richmond. 

The  island  lacks  adequate  transportation  facilities  — 
connection  with  Manhattan  and  other  parts  of.  the  Port, 
and  lines  to  its  own  interior.  It  is  admirably  situated 
for   the   development   of   freight-steamship   terminals 


with  direct  rail  connection  with  New  Jersey,  and  the 
program  for  twelve  new  piers  now  in  course  of  con- 
struction by  the  City  of  New  York,  together  with 
supporting  warehouses  over  the  marginal  street  and 
railroad  facilities  connecting  with  the  piers  and  ware- 
houses, should  give  it  a  new  impetus.  It  has  large 
areas  ideal  for  commercial,  industrial  and  residential 
development. 

Its  only  railroads  are  the  Baltimore  &  Ohiq's  freight 
line  on  the  north  side  to  St.  George  (New  Brighton), 
and  the  local  passenger  line  on  the  east  side  to  Totten- 
ville, owned  by  the  same  company  but  operated  as  the 
Staten  Island  Rapid  Transit  Railroad. 

Greater  New  York 

Greater  New  York,  the  present  city  of  New  York, 
was  formed  in  1898  by  the  consolidation  of  the  five  pre- 
viously described  districts.  Each  of  the  five  districts 
is  a  borough  of  the  city.  The  governmental  machinery 
of  so  large  a  city  is  necessarily  complex,  but  it  can  be 
briefly,  outlined  here.  There  are  three  principal  gov- 
erning bodies,  the  Board  of  Aldermen,  the  Board  of 
Estimate  and  Apportionment  and  the  Commissioners 
of  the  Sinking  Fund.  The  Board  of  Aldermen  is  com- 
posed of  sixty-seven  members  elected  by  the  voters  of 
individual  wards,  and  a  president  elected  by  the  voters 
of  the  entire  city.  The  mayor,  comptroller  and  presi- 
dent of  the  Board  of  Aldermen,  elected  by  the  voters 
of  the  city  at  large,  and  a  borough  president  chosen 
from  each  of  the  five  boroughs,  constitute  the  Board 
of  Estimate  and  Apportionment.  The  Sinking  Fund 
Commission  is  made  up  of  the  mayor,  comptroller, 
president  of  the  Board  of  Aldermen,  chairman  of  the 
Finance  Committee  of.  the  Board  of  Aldermen,  and 
the  city  chamberlain,  who  is  appointed  by  the  mayor. 

A  department  of  docks,  headed  by  a  commissioner 
of  docks,  has  supervision  over  the  waterfront  develop- 
ment of  all  boroughs,  subject  in  certain  particulars 
to  the  approval  of  the  Commissioners  of  the  Sinking 
Fund.  The  bridges  connecting  the  different  boroughs, 
and  the  operation  of  the  municipal  ferries,  are  included 
within  the  jurisdiction  of  a  single  department  of 
plant  and  structures.  Other  single  departments  with 
.  authority  over  the  entire  city  include  the  departments 
of  police,  fire,  health,  welfare  and  parks. 

A  single  department  of  finance  has  jurisdiction  over 
the  entire  city.  A  transit  construction  commissioner 
and  a  public  service  commissioner,  officials  of  the  State 
government,  have  control  over  the  construction  and 
operation  respectively  ,of  rapid-transit  lines  within  the 
city- 

Each  of  the  five  boroughs  is  also  a  county.  Man- 
hattan is  New  York.  County.  Brooklyn  is  Kings 
County.  The  other  three  counties  bear  the  same  names 
.  as  the  boroughs.  New  York  County  formerly  included 
the  Bronx,  but  the  latter  borough  was  separated  as 
Bronx  County  a  few  years  ago.  The  county  govern- 
ments within  the  city  are  in  the  main  subordinate  to 
the  borough  and  city  governments. 

The  present  New  York  City  rivals  London  as  the 
largest  city  of  the  world.  The  census  figures  of  1920 
show  a  population  of  5,620,048.  The  city's  total  land 
area  Is  about  287  square  miles,  its  water  area  bringing 
the  figures  up  to  about  320  square  miles.     From  Tot- 
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tcnville  to  the  north  boundary  line  is  thirty-five  miles; 
to  the  east  boundary  line  beyond  Jamaica  Bay,  twenty- 
seven  miles ;  from  the  latter  point  to  the  north  boundary 
line  at  the  Hudson  River,  twenty-four  miles. 

Westchester  County 

Contiguous  with  New  York  at  the  north  boundary 
are  three  cities,  Yonkers,  Mount  Vernon  and  New 
Hochelle,  which,  with  the  villages  of  Pelham,  Pelham 
Manor  and  North  Pelham,  between  Mount  Vernon  and 
New  Rochelle,  extend  from  the  Hudson  River  to  the 
Long  Island  Sound  and  have  a  combined  population 
of  about  185,000. 

Yonkers  —  Yonkers  lies  along  the  Hudson  for  a  dis- 
tance- of  nearly  five  miles  and  extends  eastward  three 
miles,  haying  an  area  of  nearly  18  square  miles.  It 
had  2,968  inhabitants  in  1840,  18,892  in  1880,  47,931 
in  1900  and  100,176  the  first  of  this  year  (1920). 
It  has  a  number  of  large  manufacturing  establishments 
along  the  Hudson  River  waterfront  and  the  Sawmill 
River;  and  a  large  percentage  of  its  population  is  sua* 
tained  by  these  plants.  It  is  also  the  place  of  residence 
of  a  considerable  number  of  persons  who  travel  daily 
to  business  in  New  York. 

The  main  line  of  the  New  York  Central  passes  along 
the  Hudson,  while  an  industrial  spur  of  the  Putnam 
division  serves  the  manufacturing  establishments  along 
the  Sawmill  River. 

Mount  Vernon  and  New  Rochelle —  Mount  Vernon 
and  New  Rochelle  are  cities  of  comparable  size,  the 
former  having  42,726  inhabitants  according  to  the 
1020  census,  the  latter  36,213  inhabitants,  as  compared 
with  30,919  and  28,867  respectively  in  1910!  Mount 
Vernon  adjoins  Yonkers  on  the  east.  It  had  a  land 
area  in  1916  of  about  41/£  square  miles.  New  Rochelle 
is  on  Long  Island  Sound,  its  business  center  being  about 
four  miles  from  that  of  Mount  Vernon.  It  occupies 
a  greater  area,  which  was  10  square  miles  in  1916. 
Roth  cities  are  mainly  residential  suburbs  of  New 
York. 

Mount  Vernon  is  on  the  New  York  Central  (Har- 
lem division)  and  the  New  Haven  railroads,  -while 
New  Rochelle  is  on  the  New  Haven. 

Pelham,  Pelham  Manor  and  North  Pelham,  residen- 
tial villages,  have  a  combined  population  according  to 
the  recent  census  of  5,196. 

North  of  Yonkers  along  the  Hudson  and  the  main 
line  of  the  New  York  Central  are  Hastings,  Dobbs 
Ferry  and  Irvington,  with  respective  populations  of 
5,526;  4,401  and  2,701 ;  north  of  Mount  Vernon  on 
the  Harlem  line  of  the  New  York  Central  are  Bronx- 
ville,  Tuckahoe,  Scarsdale  and  White  Plains,  with 
respective  populations  of  3,055,  3,509,  3,506  and 
21,031 ;  and  beyond  New  Rochelle  alone:  Long  Tsland 
Sound  are  Larchmont,  Mamaroneck,  Rye  and  Port 
Chester,  with  populations  of  2,468,  6,571,  5,308  and 
16,573  respectively.  Of  the  foregoing  Hastings  and 
Port  Chester  have  large  industries.  The  others  are 
mainly  residential. 

All  of  these  communities  north  of  New  York  City, 
including  Yonkers',  Mount  Vernon  and  New  Rochelle, 
are  in  Westchester  Countv,  which  extends  considerablv 
farther  to  the  north.     The  present  population  of  West- 


chester County  within  the  Port  District  is  approxi- 
mately 275,000  (see  page  80). 

The  population  of  the  few  small  communities  in  New 
York  State  west  of  the  Hudson,  in  the  vicinity  of  Pier- 
mont,  is  negligible,  probably  totalling  less  than  5,000. 

The  total  population  of  the  Port  District  within 
the  State  of  New  York  is  therefore  approximately 
5,900,000,  according  to  the  recent  census. 

Newark 

Newark  is  the  largest  city  in  New  Jersey  as  well  as 
the  largest  New  Jersey  city  in  the  Port  District.  Its 
present  population  according  to  the  recent  census  is 
414,216.  It  is  also  one  of  the  oldest  New  Jersey  cities. 
Newark  occupies  the  west  and  south  bank  of  the  Passaic 
River  from  its  mouth  north  and  west  about  five  miles 
in  a  straight  line,  but  more  than  seven  miles  along 
the  course  of  the  river.  It  also  extends  southward 
about  two  and  one-half  miles  along  Newark  Bay,  and 
westward  five  miles  from  the  bay.  The  present  area 
is  about  23  square  miles,  #or  slightly  more  than  that  of 
Manhattan. 

The  business  center  and  oldest  part  of  Newark  are 
near  the  uppermost  sharp  turn  in  the  Passaic  River. 
From  that  point  the  city  has  expanded  north  along  the 
river,  west  toward  the  Orange  Mountains  and  south 
along  the  bay.  The  residential  sections  naturally  grew 
away  from  the  river  to  the  north,  west  and  southwest, 
while  the  lower  lands,  down  the  river  toward  the  bay, 
were  taken  by  industrial  developments. 

Newark  is  the  home  of  a  large  number  of  persons 
traveling  daily  to  New  York,  but  it  also  has  a  large 
population  employed  in  and  dependent  on  Newark's 
industrial  establishments,  and  a  large  self-contained 
business  and  office  development.  It  utilizes  the  Passaic 
River  for  water  commerce,  but  within  the  last  decade 
has  begun  to  reclaim  the  extensive  undeveloped  marsh 
land  in  the  southern  part  of  the  city  along  Newark  Bay 
and  convert  it  into  steamship  terminal  developments. 

The  city  had  a  population  of  6,507  in  1820.  This 
had  increased  to  17,290  in  1840.  In  the  next  decade 
the  increase  was  more  than  100  per  cent,  and  a  steady 
and  rapid  increase  has  continued  to  the  present  time. 
-The  main  lines  of  the  Pennsylvania,  Lackawanna 
and  Lehigh  Valley  railroads  and  branches  of  the  Erie 
and  the  Central  of  New  Jersey  pass  through  the  city. 

Jersey  City 

Jersey  City  is  the  second  largest  city  in  New  Jersey. 
It  had  its  beginning  on  the  Hudson  River  waterfront 
opposite  the  lower  end  of  Manhattan.  It  has  expanded 
over  all  of  the  low  land  in  front  of  Bergen  Hill  for  a 
north-and-south  distance  of  two  miles,  has  gone  over 
'  the  hill  to  the  Hackensack  River  and  up  the  ridge  more 
thAn  a  mile  behind  the  city  of  Hoboken,  and  has 
reached  nearly  halfway  down  the  Bayonne  peninsula, 
to  the  city  of  Bavonne.  The  United  States  Census 
Bureau  stated  its  land  area  to  be  about  13  square  miles 
in  1916,  while  the  1920  census  shows  a  population  of 
298,079. 

In  1840  Jersey  City  had  3,072  inhabitants,  as  com- 
pared with  312,710  hi  Manhattan,  47,613  in  Brooklyn 
and  10,965  in  Richmond.     The  Pennsylvania  Railroad 
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had  already  obtained  a  foothold  on  perhaps  the  best 
Hudson  River  frontage  within  the  present  city  limits, 
and  within  the  next  twenty-five  years  the  Erie  and  the 
Central  of  New  Jersey  had  obtained  waterfront  grants 
and  the  Pennsylvania  had  widened  its  frontage.  Now 
the  railroads  occupy  almost  all  of  the  Hudson  River 
frontage  and  that  on  the  Upper  Bay. 

During  this  period  of  railroad  development,  even 
though  the  development  was  for  service  to  New  York 
City  rather  than  to  Jersey  City,  the  latter  city  grew 
by  leaps  and  bounds,  attaining  6,856  inhabitants  by 
1850,  29,226  by  1860  and  82,546  by  1870.  Back  of 
the  railroad  terminals  on  the  low  lands  numerous  and 
large  industrial  plants  were  established,  while  the  high 
ground  of  the  Bergen  ridge  was  developed  as  a  resi- 
dential section. 

After  1870  the  percentage  of  increase  per  decade 
diminished,  and  the  1920  figure  of  298,079  as  com- 
pared with  the  1910  figure  of  267,779  suggests  the 
inability  of  the  city  to  expand  much  farther  without 
such  a  reorganization  of  the  Port  as  the  Commission 
recommends,  which  will  elinlinate  some  of  the  railroad 
tracks  which  so  largely  monopolize  the  waterfront,  or 
at  least  put  them  to  the  more  direct  service  of  Jersey 
City. 

Except  within  the  half-mile  fringe  of  Hackensack 
meadow  land  within  the  limits  of  Jersey  City,  and 
land  under  water  along  the  neck  of  the  Bayonne  penin- 
sula, there  is  practically  no  undeveloped  land  in  Jersey 
City.  ^ 

Besides  the  three  aforementioned  railroads,  the 
Lehigh  Valley  has  freight  terminals  at  the  mouth  of 
the  Hudson,  the  Lehigh  Valley  and  the  West  Shore 
have  belt  lines  which  connect  and  reach  all  of  the  other 
railroads,  and  the  Lackawanna  touches  the  northwest- 
ern part  of  the  city,  west  of  Bergen  Hill. 

Patebson 

Paterson,  the  third  largest  city  in  New  Jersey,  like- 
wise comes  within  the  Port  District.  It  is  situated' 
on  the  Passaic  River  at  the  sharp  turn  around  the 
Orange  Mountains,  about  thirteen  miles  north  of  New- 
ark. It  is  distinctly  a  manufacturing  city.  Located 
at  the  Passaic  Falls  in  the  Passaic  River,  it  utilizes 
the  water  power  and  has  a  number  of  large  industries, 
chiefly  silk  mills.  Its  inhabitants  are  largely  employed 
in  or  dependent  on  the  mills.  A  comparatively  small 
number  of  workers  in  New  York  reside  in  Paterson. 

The  main  line  of  the  Erie,  the  New  York,  Susque- 
hanna &  Western  and  the  main  freight  line  of  the  Lack- 
awanna pass  through  Paterson,  and  the  Newark  branch 
of  the  Erie  terminates  there.  The  Passaic  River  is 
not  navigable  to  Paterson,  although  efforts  have  been 
put  forth  to  have  it  made  so. 

The  population  of  Paterson  was  7,596  in  1840  and 
19,586  in  1860.  The  city  continued  to  grow  rapidly 
from  1860  to  1890,  but  has  slowed  down  considerably 
since  then.  Its  1920  population  is  135,866  as  com- 
pared with  125,600  in  1910.  The  city  occupies  an 
area  of  about  eight  square  miles. 

Elizabeth 

Elizabeth  is  the  next  largest  city  of  the  Port  District. 
It  is  south  of  Newark,  at  the  junction  of  Newark  Bay 


and  the  Arthur  Kill.     It  also  lies  along  the  Elizabeth 
River. 

Elizabethport  on  the  waterfront  was  of  early  impor- 
tance as  the  first  terminus  of  the  Central  Railroad  of 
New  Jersey  and  its  tenant  railroads.  The  business 
center  is  now  about  two  miles  from  Elizabethport,  at 
the  intersection  of. the  Central  of  New  Jersey  and 
Pennsylvania  railroads. 

Eliza'beth  contains  important  industrial  establish- 
ments, and  also  residences  both  for  those  employed  in 
those  establishments  and  persons  doing  business  in  New 
York.  Its  population  was  3,515  in  1820  and  only  5,583  , 
in  1850.  Since  then  it  has  had  a  steady  growth,  reaching 
73,409  inhabitants  in  1910  and  95,68-2  in  1920.  It 
has  an  area  of  nearly  ten  square  miles  within  the  city 
limits,  this  area  including  a  considerable  part  of  the 
undeveloped  marsh  land  west  of  Newark  Bay,  with 
a  frontage  on  the  bay  of  more  than  two  miles.  The 
business  centers  of  Newark  and  Elizabeth  are  about 
five  miles  apart,  although  the  cities  are  contiguous. 

Besides  the  main  line  of  the  Pennsylvania  Railroad 
and  the  Central  of  New  Jersey,  the  city  is  served  by 
other  lines  of  the  latter  in  Elizabethport. 

Hoboken 

Hoboken  lies  immediately  north  of  the  Jersey  City 
waterfront.  It  is  entirely  on  the  low  ground  in  front 
of  Bergen  Hill,  having  a  frontage  of  about  one  and 
one-half  miles  and  a  depth  inland  of  three-fourths  of 
a  mile.  Its  development  has  been  very  similar  to  that 
of  the  lowlands  of  Jersey  City.  There  is  not  the  rail- 
road occupancy  of  the  railroad  waterfront  except  in 
the  southern  part,  where  the  Lackawanna  has  its  ter- 
minals; but  the  remainder  of  the  frontage,  with  the 
exception  of  Castle  Point,  is  occupied  by  steamship 
terminals  not  in  the  control  of  the  city.  These  ter- 
minals prior  to  the  war  were  held  by  several  of  the 
German  lines,  but  during  the  war  they  were  taken  over 
by  the  United  States  Government. 
v  Hoboken  had  a  population  of  2,668  in  1850,  9,622 
in  1860,  doubled  the  latter  figure  in  the  following 
decade  and  continued  to  grow  rapidly  until  1900.  In 
the  next  decade  the  increase  was  considerably  less,  and 
the  1920  figure  of  68,166,  as  compared  with  the  1910 
figure  of  70,329,  suggests  an  approach  to  saturation  of 
the  limited  area  of  the  city.  This  area  is  only  830 
acres  or  less  than  1%  square  miles. 

Within  Hoboken  are  the  main  line  and  terminals  of 
the  Lackawanna  Railroad,  the  belt  line  of  the  West 
Shore  and  the  Weehawken  branch  of  the  Erie  along- 
side, and  the  Hoboken  Shore  Road,  an  industrial  line 
serving  the  steamship  terminals. 

Bayonne 

Bayonne,  on  the  opposite  side  of  Jersey  City  from 
Hoboken,  occupies  the  remainder  of  the  Bayonne  penin- 
sula, an  area  of  somewhat  more  than  four  square  miles. 

Bayonne  had  only  3,834  inhabitants  in  1870  and 
has  shown  a  rapid  growth  ever  since.  Its  population 
increased  from  55,545  in  1910  to  76,754  in  1920.  It 
is  primarily  an  industrial  city,  its  chief  industries 
being  the  large  oil  works  on  Constable  Hook.  Despite 
the  fact  that  it  is  almost  completely  surrounded  by 
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water,  its  waterfront  has  had  hardly  any  development 
for  shipping  purposes. 

The  main  line  of  the  Central  Railroad  of  New  Jersey 
traverses  the  city,  and  a  freight  line  of  the  Lehigh 
\Talley  runs  to  the  end  of  Constable  Hook. 

Passaic 

Passaic  is  on  the  west  bank  of  the  Passaic  River, 
about-  four  miles  below  Paterson.  Like  Paterson,  it 
is  primarily  a  manufacturing  city  and  contains  large 
industrial  plants.  The  river  is  navigable  for  small 
craft  up  just  beyond  the  northern  boundary  of  the  city, 
where  the  Dundee  Water  Power  &  Land  Company 
maintains  a  dam. 

Passaic  has  been  one  of  the  most  rapidly  growing 
communities  in  the  Port  District.  It  was  incorporated 
in  1873  and  had  only  6,532  inhabitants  in  1880.  Prom 
that  time  its  population  was  substantially  doubled  each 
decade  until  1910,  when  it  had  54,773  inhabitants. 
The  1920  census  shows  63,824  inhabitants. 

The  city  occupies  about  3.2  square  miles.  The  north 
boundary  is  about  one  and  one-half  miles  from  the 
south  boundary  of  Paterson,  while  its  south  boundary 
is  four  miles  from  the  north  boundary  of  Newark. 
It  is  on  the  main  line  of  the  Erie  and  the  main  freight 
line  of  the  Lackawanna. 

Pebth  Amboy  and  South  Amboy 

Perth  Amboy,  which  occupies  the  rounded  point  of 
land  between  the  Arthur  Kill  and  the  Raritan  River, 
at  the  head  of  the  Raritan  Bay,  is  one  of  the  older  of 
the  New  Jersey  communities.  It  had  1,865  inhabi- 
tants in  1850.  In  1880  it  had  only  4,808.  Thereafter 
for  each  of  the  next  three  decades  its  population  virtu- 
ally doubled,  reaching  32,121  in  1910.  The  1920 
figure  of  41,707  shows  a  continuation  of  the  steady 
growth.  The  city  occupies  an  area  of  about  4.6  square 
miles,  extending  north  along  the  Arthur  Kill  nearly 
three  miles  to  the  Woodbridge  River,  and  west  along 
the  Raritan  River  about  one  and  one-half  miles. 

South  Amboy,  across  the  Raritan  River  from  Perth 
Amboy,  had  4,330  inhabitants  in  1890  and  7,897  in 
1920.      It  has  an  area  of  about  1.5  square  miles. 

Perth  Amboy  is  twenty  miles  by  water  from  New 
York  and  Newark,  distances  which  in  the  early  days 
meant  a  much  wider  separation  than  at  present.  Its 
excellent  location  as  a  port  has  been  pointed  out,  and 
it  was  originally  quite  independent  of  the  communities 
on  the  Upper  New  York  Bay  and  Newark  Bay.  One 
of  the  earliest  railroads  in  the  Port  District,  the  Cam- 
den &  Amboy,  now  a  part  of  the  Pennsylvania  system, 
terminated  at  South  Amboy  across  the  Raritan  River 
from  Perth  Amboy,  and  the  Pennsylvania  has  always 
retained  South  Amboy  as  its  principal  coal  terminus, 
while  the  Lehigh  Valley  in  more  recent  years  estab- 
lished its  principal  coal  terminals  in  the  northern  part 
of  Perth  Amboy. 

Perth  Amboy  and  South  Amboy  have  not  continued 
to  develop  shipping  to  any  great  extent,  other  than 
that  required  by  the  coal  terminals.  They  are  mainly 
manufacturing  cities,  and  the  majority  of  the  adult 
residents  are  employed  locally. 


New  Brunswick 

New  Brunswick  is  one  of  the  oldest  New  Jersey 
cities  within  the  Port  District.  It  is  located  at  the 
head  of  tidewater  on  the  Raritan  River,  albout  nine 
miles  west  of  Perth  Amboy  in  a  straight  line,  but 
nearly  twelve  miles  following  the  river. 

New  Brunswick  had  11,266  inhabitants  in  1860. 
Its  growth  since  then,  until  the  last  decade,  has  been 
slower  than  that  of  any  of  the  New  Jersey  cities  pre- 
viously mentioned.  In  1910  it  had  23,388  inhabitants. 
The  19*20  figures  show  32,779  —  a  substantial  gain. 
The  city  contains  several  large  manufacturing  estab- 
lishments,, and  is  also  the  home  of  a  considerable  num- 
ber of  persons  employed  in  New  York. 

It  is  on  the  main  line  of  the  Pennsylvania  Railroad 
and  is  the  northern  terminus  of  the  Delaware  &  Raritan 
Canal,  while  a  packet  line  operates  down  the  Raritan 
River.  The  city  extends  several  miles  along  the  south 
bank  of  the  Raritan  River,  including  considerable  farm 
land. 

Weehawken,  West  New  Yobx  and  Vicinity 

North  of  Jersey  City  and  Hoboken,  on  the  Hudson 
River  waterfront,  Bergen  Hill  and  the  Hackensack 
Meadows  as  far  as  the  Hackensack  River,  are  seven 
towns  which  extend  to  the  north  and  northwest  bound- 
aries of  Hudson  County.  These  towns  are  contiguous 
to  each  other  and  collectively  have  a  population  con- 
siderably in  excess  of  100,000. 

Just  north  of  Hoboken  on  the  Hudson  River  water- 
front is  Weehawken.  It  extends  one  and  one-half 
miles  along  the  river  and  from  three-eighths  to  five- 
eighths  of  a  mile  inland,  barely  reaching  the  top  of  the 
cliff  except  at  the  south  end,  where  a  large  percentage 
of  the  inhabitants  are  to  be  found.  On  the  waterfront 
at  the  north  end  are  the  terminals  of  the  West  Shore 
Railroad,  at  the  south  end  one  of  the  freight  terminals 
of  the  Erie  Railroad  and  between  them  the  tract  on 
which  the  Cunard  line  is  about  to  build  a  large  steam- 
ship terminal. 

On  the  hill  behind  Weehawken  and  the  north  end 
of  Hoboken  are  the  town  of  West  Hoboken,  occupying 
about  550  acres,  and  the  town  of  Union,  more  famil- 
iarly known  as  Union  Hill,  occupying  about  half  that 
area.  Beyond  Union  and  Weehawken  are  West  New 
York,  which  extends  from  thp  Hudson  River  to  near  the 
western  side  of  the  hill,  with  a  waterfrontage  of  a  mile 
and  an  area  of  about  620  acres,  and  Guttenberg,  which 
occupies  a  strip  of  land  about  a  quarter  of  a  mile  wide 
running  from  the  Hudson  a  mile  inland  to  the  west 
brow  of  the  hill. 

Behind  these  towns  on  the  Hackensack  Meadows  a 
strip  of  ground  mostly  marsh,  four  and  one-half  miles 
long  and  one  and  one-half  miles  wide,  defined  by  the 
Hackensack  River  on  the  west  and  Penhorn  Creek  and 
Croma  Kill  on  the  east,  constitutes  the  town  of  Secaucus. 
In  this  town  are  Snake  Hill  and  the  two  or  three  lower 
hills  rising  out  of  the  meadows,  on  which  hills  reside 
the  inhabitants  of  the  town.  The  eastern  edge  of  the 
meadows  north  of  the  Jersey  City  line,  the  west  slope  of 
Bergen  Hill  and  a  strip  of  ground  a  mile  wide  running 
over  the  hill  down  to  the  Hudson,  constitute  the  town- 
ship of  North  Bergen.  In  it  are  New  Durham,  Gran- 
ton,  Bull's  Ferry  and  other  small  communities. 
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The  Weehawken  yard  of  the  West  Shore  Railroad 
extends  into  the  waterfront  of  West  New  York,  in 
which  town  are  also  the  coal  facilities  of  the  New 
York,  Ontario  &  Western.  Beyond  this  point  the  cliff 
is  close  to  the  river  and  there  has  been  little  develop- 
ment, although  the  New  Jersey  Junction  Railroad  runs 
along  the  water's  edge.  In  general  the  high  lands  of 
all  of  these  towns  are  residential,  the  low  lands  on  the 
Hudson  side  carry  industrial  establishments  and  rail- 
road waterfront  terminals,  while  the  lands  in  the 
meadows  are  mainly  waste,  but  contain  various  rail- 
road yards  and  a  few  industrial  plants.  The  main  line 
of  the  Erie  and  Lackawanna  and  the  passenger  line  of 
the  Pennsylvania  pass  through  Secaucus,  the  Secaucus 
yard  "of  the  Lackawanna  being  in  that  town.  The  West 
Shore  Railroad,  the  Northern  Railroad  of  New  Jersey 
and  the  New  York,  Susquehanna  &  Western  pass 
through  the  town  of  North  Bergen,  in  which  is  located 
the  New  Durham  yard  of  the  West  Shore. 

According  to  the  1910  and  1920  Federal  censuses, 
West  Hoboken,  the  most  populous  of  this  group  of  com- 
munities, had  35,403  inhabitants  ten  years  ago  and 
40,068  the  first  of  this  year.  Union  had  respectively 
21,023  and  20,651.  Weehawken  had  11,228  and 
14,485.  West  New  York,  the  most  rapidly  growing 
town  of  the  group,  had  5,267  in  1900,  13,560  in  1910 
and  29,926  the  first  of  this  year.  Guttenberg  had  5,647 
in  1910  and  6,726  the  first  of  this  year;  North  Bergen 
15,662  and  23,344  respectively;  Secaucus  4,740  and 
5,423  respectively. 

Kearny,  Harrison  and  East  Newark 

With  the  exception  of  a  tract  about  a  mile  square  in 
the  bend  of  the  Passaic  River  immediately  opposite 
Newark,  which  constitutes  the  town  of  Harrison,  and 
a  much  smaller  tract  along  the  river  just  north  of  Har- 
rison, which  is  the  town  of  East  Newark,  the  tongue 
of  land  between  the  Hackensack  and  Passaic  Rivers 
for  a  distance  of  about  four  miles  from  Newark  Bay 
is  all  embraced  in  the  town  of  Kearnv.  This  covers 
an  area  of  nearly  nine  square  miles.  All  but  a  strip 
a  mile  wide  along  the  Passaic  River  is  marsh  land, 
virtually  undeveloped,  although  several  large  shipyards 
were  established  in  the  southern  part  during  the  war. 
The  settled  part  of  Kearny,  which  showed  a  population 
of  18,659  in  1910  and  26,724  the  first  of  this  year, 
is  almost  entirely  along  the  east  bank  of  the  Passaic 
River  north  of  Harrison  and  East  Newark, 

Harrison  had  a  population  of  14,198  in  1910  and 
15,721  on  January  1,  1920.  East  Newark  had  respec- 
tively 3,163  and  3,057  inhabitants. 

All  three  towns  are  mainly  industrial  towns.  The 
Pennsylvania,  the  Lackaw/inna  and  the  Newark  branch 
of  the  Erie  pass  through  both  Kearny  and  Harrison, 
while  the  Greenwood  Lake  branch  passes  through 
Kearny  to  the  north  of  Harrison  and  the  Newark 
branch  of  the  Central  Railroad  of  New  Jersey  crosses 
the  extreme  lower  end  of  the  marshy  point  between  the 
Hackensack  and  Passaic  Rivers. 

Hudson  County 

The  cities  and  towns  on  the  Hudson  River  water- 
front  and  Upper  Bay  and  on  Bergen  Hill  from  North 


Bergen  to  Bayonne  inclusive,  together  with  Secaucus, 
Kearny,  Harrison  and  East  Newark,  constitute  Hud- 
son County.  This  county  has  about  the  same  popula- 
tion as  Essex  County,  in  which  is  Newark.  In  the  two 
counties  are  approximately  40  per  cent  of  the  inhabi- 
tants of  New  Jersey. 

Hudson  County  was  formed  from  other  counties 
about  1840,  when  it  had  a  population  of  9,483.  The 
census  figures  show  that  it  had  386,048  inhabitants  in 
1900,  537,231  in  1910  and  629,154  the  first  of  1920. 

Edgewater  and  Fort  Lee 

Edgewatcr  and  Fort  Lee,  lying  along  the  Hudson 
north  of  the  town  of  North  Bergen,  virtually  complete 
that  part  of  the  Hudson  waterfront  in  New  Jersey 
usable  for  port  purposes.  Beyond  Fort  Lee  is  the 
Interstate  Palisades  Park. 

In  Edgewater,  which  had  2,655  inhabitants  in  1910 
and  3,530  the  first  of  1920,  are  the  Edgewater  or 
Undercliff  coal  terminal  of  the  New  York,  Susque- 
hanna &  Western  Railroad,  the  western  terminus  of  the 
Fort  Lee  Ferry  and  a  number  of  important  industrial 
plants  on  the  lowlands  along  the  Erie  Terminals 
Railroad. 

Fort  Lee,  which  had  4,472  inhabitants  in  1910  and 
5,761  the  first  of  1920,  is  more  residential.  There  are 
certain  marine  repair  yards  along  its  waterfront,  which 
is  susceptible  to  further  use.  At  present  it  has  no 
milroad  facilities. 

Little  Ferry,  Ridgefield  Park  and  Hackensack 

.  ,  At  the  junction  of  Overpcck  Creek  and  the  Hacken- 
sack River  is  the  borough  of  Little  Ferry,  and  just 
north  is  the  village  of  Ridgefield  Park.  Little  Ferry 
had  2,541  inhabitants  in  1910  and  2,715  the  beginning 
of  this  year.  The  corresponding  figures  for  Ridgefield 
Park  are  4,512  and  8,570.  The  West  Shore  Railroad 
and  the  New  York,.  Susquehanna  &  Western  run 
through  both  places. 

North  of  Ridgefield  Park,  on  the  west  side  of  the 
Hackensack  near  the  tidewater  limit,  is  the  town  of 
Hackensack.  It  had  14,050  inhabitants  in  1910  and 
17,667  January  1,  1920.  It  extends  along  the  river 
about  three  miles,  having  an  area  of  four  square  miles. 
The  New  York,  Susquehanna  &  Western  and  the  New 
Jersey  &  New  York  railroads,  both  subsidiaries  of  the 
Erie,  pass  through  it  and  the  West  Shore  runs  just  east 
of  it.  It  can  be  reached  by  small  harbor  craft.  It  is 
largely  residential. 

Lyndhurst,  Rutherford,  Garfield  and  Loni 

Lyndhurst,  Rutherford,  Garfield  and  Lodi  are  the 
largest  of  a  number  of  communities  on  the  strip  of 
substantial  ground  to  the  east  of  the  Passaic  "River 
and  north  of  Kearny. 

Lyndhurst  township  is  about  midway  between 
Kearny  and  Passaic.  It  is  both  industrial  and  resi- 
dential, having  9,515  inhabitants  the  first  of  this  year. 
It  is  on  the  main  freight  line  of  the  Lackawanna. 

Rutherford  is  just  north  of  Lyndhurst,  on  the  main 
line  of  the  Erie  and  at  the  junction  of  the  freight 
detour  passing  around  Passaic  and  Paterson.     Tt  had 
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7,045  inhabitants  in  1910  and  9,497  the  first  of  this 
year.     It  is  both  industrial  and  residential. 

Garfield  is  opposite  Passaic,  at  the  mouth  of  the 
Saddle  River.  It  has  important  manufacturing  plants 
and  a  1920  population  of  19,381,  as  compared  with 
10,213  in  1910  and  3,594  in  1900.  It  occupies  an 
area  about  two  square  miles.  It  is  on  the  freight 
detour  of  the  Erie  around  Paterson,  and  is  also  reached 
by  an  industrial  spur  of  the  New  York,  Susquehanna 
&  Western. 

Lodi  lies  a  mile  northeast  of  Garfield  on  the  Saddle 
River,  two  and  one-half  miles  from  Hackensack.  It 
had  4,138  inhabitants  in  1910  and  8,175  the  first  of 
this  year.  Its  only  railroad  facility  at  present  is  a 
spur  from  the  New  York,  Susquehanna  &  Western 
Railroad. 

Belleville,  Nutley  and  Clifton 

Just  north  of  Newark,  on  the  west  bank  of  the 
Passaic  River,  is  the  town  of  Belleville,  with  9,891 
inhabitants  in  1910  and  15,660  the  first  of  this  year. 
Adjoining  Belleville  on  the  north  is  Nutley,  which 
had  6,009  inhabitants  in  1910  and  9,421  the  first  of 
this  year.  Both  of  these  towns  are  mainly  residential. 
Their  only  railroad  is  the  Newark  branch  of  the  Erie. 

Stretching  over  a  considerable  area,  from  Nutley  to 
Paterson,  and  partly  surrounding  the  city  of  Passaic, 
is  what  until  1917  was  the  township  of  Acquackanonk. 
This  township  had  5,351  inhabitants  in  1900,  11,869 
in  1910.  In  1917  the  township  took  the  name,  Clifton, 
of  what  had  become  a  populous  community  just  north 
of  Passaic  on  the  main  line  of  the  Erie.  The  enlarged 
riifton  showed  26,470  inhabitants  in  the  1920  census. 
It  is  traversed  by  the  Lackawanna  and  the  main  line 
and  Newark  branch  of  the  Erie. 

Other  Northern  Communities  — Bergen   County 

The  territory  north  of  Hudson  County  to  the  State 
line  and  west  of  the  Hudson  River  to  the  Passaic  as 
far  as  Paterson,  as  well  as  territory  north  of  Paterson 
not  included  in  the  Port  District,  constitute  Bergen 
County,  which  had  a  total  population  of  138,002  in 
1910  and  210,688  the  first  of  this  year.  There  are  no 
towns  of  any  considerable  size  in  this  county  outside  of 
the  Port  District,  and  it  is  probable  that  90  per  cent 
of  the  inhabitants  of  the  county  live  within  the  Port 
District. 

There  are  numerous  communities  north  of  those  men- 
tioned. The  most  important  of  these  are  Englewood, 
four  miles  east  of  Hackensack  on  the  Northern  Rail- 
road of  New  Jersey,  which  had  9,924  inhabitants  in 
1910  and  11,617  the  first  of  this  year;  and  Ridgewood, 
four  miles  north  of  Paterson  on  the  main  line  of  the 
Erie  and  near  the  north  junction  of  the  freight  detour. 
Ridgewood  had  5,416  inhabitants  in  1910  and  7,540 
according  to  the  1920  count. 

Passaic  County 

West  of  Bergen  County,  also  reaching  to  the  New 
York  State  line,  is  Passaic  County.  Territorially  only 
a  small  part  of  this  county  comes  within  the  Port  Dis- 
trict as  the  Commission  conceives  it.     That  part,  how- 


ever, embraces  Paterson,  Passaic  and  Clifton,  as  well 
as  the  smaller  towns  of  Hawthorne,  Prospect  Park, 
Haledon,  Totowa  and  Little  Falls  north  and  west  of 
Paterson,  which  collectively  had  about  13,000  inhabi- 
tants in  1910  and  17,000  the  first  of  this  year. 

The  county  as  a  whole  had  155,202  inhabitants  in 
1900,  215,902  in  1910  and  259,174  the  first  of  1920. 
The  Commission  estimates  that  the  corresponding  popu- 
lation within  the  Port  District  was  206,550  in  1910 
and  246,941  the  first  of  this  year. 

Irvington,    the    Oeanges,    Bloomfield    and 

MoNTOLAIR 

The  higher  ground  back  of  Newark,  Belleville  and 
Nutley,  to  the  base  of  the  Orange  Mountains  and  in 
part  well  up  the  sides  of  these  hills,  has  been  highly 
developed,  mainly  for  residential  purposes.  The  terri- 
tory referred  to  comprises  eight  cities  and  towns  all 
contiguous  to  each  other  and  containing  a  combined 
population  of  nearly  200,000  in  an  area  of  about  30 
square  miles. 

Irvington,  adjoining  the  southwestern  part  of  New- 
ark, had  a  population  the  first  of  this  year  of  25,480, 
as  compared  with  11,877  in  1910  and  5,255  in  1900. 
Jrvington  is  more  industrial  than  the  places  to  the 
north  of  it,  and  is  growing  more  rapidly.  Its  only 
railroad  is  a  spur  of  the  Lehigh  Valley. 

Just  north  of  Irvington  is  a  narrow  extension  of  the 
city  of  Newark,  formerly  the  borough  of  Vailsburg. 
North  of  that  spur  is  East  Orange ;  west  of  East  Orange 
are  Orange  and  West  Orange;  and  south  of  Orange 
and  West  Orange,  also  adjoining  Irvington  on  the  west, 
is  South  Orange.  East  Orange  and  Orange,  occupying 
the  smallest  areas  of  these  four  towns,  are  much  the 
most  populous,  having  50,710  and  33,268  inhabitants 
respectively  the  first  of  this  year  as  compared  with 
34,371  and  29,630  in  1910.  Their  land  areas  are 
respectively  about  4  and  2.2  square  miles.  West 
Orange  extends  up  and  over  the  Orange  Mountains 
with  a  land  area  of  nearly  12  square  mile3,  of  which 
the  population  was  10,980  in  1910  and  15,573  the  first 
of  this  year.  The  village  of  South  Orange  had  a  popu- 
lation of  6,014  in  1910  and  7,274  the  first  of  this  year. 
The  township  of  South  Orange,  with  5,309  inhabitants 
according  to  the  1920  census,  covers  a  much  larger 
area  over  the  mountains  to  the  west. 

The  main  passenger  line  of  the  Lackawanna  passes 
through  all  of  the  Oranges  except  West  Orange.  A 
branch  of  the  Erie  passes  through  East  Orange  and 
Orange  into  the  edge  of  West  Orange.  The  large  plant 
of  the  Edison  Electric  Company  is  located  in  West 
Orange. 

North  of  the  Oranges  are  Bloomfield  and  Montclair, 
each  occupying  a  strip  of  ground  more  than  four  milea 
long  and  about  one  and  one-half  miles  wide,  the  long 
dimension    being    approximately    north     and*  south 
Between  them  is  the  smaller  town  of  Glen  Ridge. 

Bloomfield  had  15,070  inhabitants  in  1910  and 
22,019  the  first  of  1920 ;  Glen  Ridge  3,260  and  4,620 
respectively;  Montclair  21,550  and  28,810.  All  three 
towns  are  on  the  Greenwood  Lake  branch  of  the  Erie 
and  the  Montclair  branch  of  the  Lackawanna.     There 
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is  considerable  land  in  these  towns  not  yet  opened  up 
for  urban  purposes. 

Essex  County 

Newark,  Irvington  and  South  Orange  on  the  south 
and  Nutley,  Bloomfield  and  Montclair  on  the  north 
define  the  limits  of  Essex  County,  which  includes  these 
communities  and  extends  from  the  Passaic  River  on 
the  east  to  the  same  river  on  the  west.  Essex  County 
and  Hudson  County,  as  previously  stated,  contain 
nearly  half  of  the  inhabitants  of  the  State.  Virtually 
all  of  the  population  of  Essex  County  is  in  the  cities 
and  towns  described.  West  of  the  main  ridge  of  the 
Orange  Mountains  the  territory  is  only  sparsely  settled. 
The  only  community  of  note  is  Caldwell,  which  had 
2,236  inhabitants  in  1910  and  3,993  the  first  of  this 
year. 

The  total  population  of  Essex  County  was  512,886 
in  1910  and  652,089  the  first  of  this  year. 

Rah  way  and  Linden  Township 

Rahway  lies  at  the  head  of  tidewater  on  the  Rahway 
River,  four  miles  west  of  the  Arthur  Kill  and  five  miles 
southwest  of  Elizabeth.  It  is  a  manufacturing  and 
residential  city,  with  7,935  inhabitants  in  1900,  9,337 
in  1910  and  11,042  the  first  of  1920.  It  occupies 
about  four  square  miles. 

Rahway  is  on  the  main  line  of  the  Pennsylvania 
Railroad  and  is  the  junction  point  for  the  Perth  Amboy 
branch,  and  another  branch  to  Roosevelt.  Only  the 
smallest  of  harbor  craft  can  reach  it  by  way  of  the 
Rahway  River. 

The  township  of  Linden  lies  between  Rahway  and 
Elizabeth  and  embraces  all  of  the  north  bank  of  the 
Rahway  River  and  the  west  bank  of  the  Arthur  Kill. 
It  is  traversed  by  the  main  line  of  the  Pennsylvania, 
the  Long  Branch  line  of  the  Central  of  New  Jersey 
and  the  Chrome  branch  of  the  latter. 

Summit,  Westfield  and  Plainfield 

Summit,  Westfield  and  Plainfield  are  the  largest  of 
a  number  of  residential  communities  inland  from 
Elizabeth  and  Rahway.  Summit  is  in  the  cleft  in  the 
Orange-Watchung  Range  caused  by  the  Rahway  River. 
It  had  7,500  inhabitants  in  1910  and  10,174  the  first 
of  1920.  It  is  on  the  main  line  of  the  Lackawanna 
Railroad. 

Westfield  and  Plainfield  are  on  the  main  line  of  the 
Central  Railroad  of  New  Jersey,  at  the  base  of  the 
Watchung  Range,  seven  and  twelve  miles  respectively 
west  of  Elizabeth.  Westfield  had  6,420  inhabitants 
in  1910  and  9,026  the  first  of  1920.  Plainfield  had 
20,550  inhabitants  in  1910  and  27,700  according  to 
the  latest  census.  Contiguous  with  Plainfield  on  the 
north  and  west,  but  in  another  countv  not  otherwise 
embraced  in  the  Port  District,  is  North  Plainfield, 
which  had  6,916  inhabitants  the  first  of  this  year. 

Between  Elizabeth  and  Westfield  on  the  Central 
Railroad  of  New  Jersey  are  the  smaller  communities 
of  Roselle,  Roselle  Park  and  Cranford.  They  have 
collectively  perhaps  14,000  inhabitants. 


Union  County 

Lying  just  north  of  Essex  County  and  embracing 
Elizabeth,  Summit,  Rahway  and  Plainfield,  is  Union 
County.  Virtually  all  of  this  county  can  be  considered 
within  the  Port  District.  It  had  99,353  inhabitants 
in  1900,  140,197  in  1910  and  200,037  January  1, 
1920. 

The  Port  District  as  laid  out  extends  a  short  dis- 
tance into  Morris  and  Somerset  Counties  to  the  west 
of  Essex  and  Union  Counties.  North  Plainfield,  in 
Somerset  County,  contiguous  with  Plainfield,  has  about 
7,000  inhabitants,  as  previously  stated.  Otherwise  the 
population  of  these  two  counties  within  the  Port  Dis- 
trict is  negligible. 

• 

Roosevelt  and  Woodbbidge 

On  the  north  bank  of  the  Rahway  River  from  Rah- 
way west  and  also  extending  nearly  three  miles  along 
the  Arthur  Kill  is  the  borough  of  Roosevelt.  This 
embraces  the  industrial  communities  of  Carteret  and 
Chrome. 

Roosevelt  had  a  population  of  5,786  in  1910,  which 
had  increased  to  11,047  the  first  of  this  year.  It  is 
traversed  by  the  Long  Branch  and  Chrome  lines  of 
the  Central  Railroad  of  New  Jersey  and  by  a  spur  of 
the  Pennsylvania  from  Rahway. 

Filling  the  two-mile  gap  between  Roosevelt  and 
Perth  Amboy  along  the  Arthur  Kill,  and  also  extend- 
ing around  Perth  Amboy  to  a  frontage  of  more  than 
two  miles  on  the  Raritan  River,  is  the  extensive  town- 
ship of  Woodbridge.  This  township  includes  the  Port 
Reading  coal  terminal  of  the  Philadelphia  &  Reading 
Railway,  the  entire  tidal  section  of  the  Woodbridge 
River,  and  numerous  sand  and  clay  plants  back  from 
the  Raritan  River,  from  which  several  short  railroad 
spurs  lead  to  the  river. 

Woodbridge  had  a  population  of  8,948  in  1910  and 
13,423  January  1,  1920.  It  is  traversed  by  the  Long 
Branch  line  of  the  Central  Railroad  of  New  Jersey 
and  the  Perth  Amboy  branches  of  the  Pennsylvania 
and  the  Lehigh  Valley,  as  well  as  by  the  numerous 
industrial  lines  mentioned  serving  the  clay  industry. 

Ramtan,  Mbttjchen,  East  Bbunswick,  South  Riveb 

AND  SAYBEVILLE 

The  township  of  Raritan  (Middlesex  County)  occu- 
pies the  north  bank  of  the  Raritan  River  between 
Woodbridge  and  New  Brunswick,  while  East  Bruns- 
wick and  Sayreville  occupy  the  south  bank,  Sayreville 
extending  along  Raritan  Bay  to  Cheesequake  Creek. 
In  the  interior  of  the  township  of  Raritan  is  the 
borough  of  Metuchen,  where  the  Perth  Amboy  line  of 
the  Lehigh  Valley  crosses  the  main  line  of  the  Penn- 
sylvania. Between  East  Brunswick  and  Sayreville, 
about  two  miles  up  the  South  River,  near  the  head  of 
navigation  by  sand  scows,  is  the  borough  of  South 
River.  The  settlement  known  as  Savreville  is  in  the 
northwestern  part  of  the  township  of  that  name,  on 
the  Raritan  River  near  the  mouth  of  the  South  River. 

Sand  and  clay  are  produced  in  large  quantities  in 
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this  section,  as  in  the  Woodbridge  district,  and  are 
loaded  on  scows  of  shallow  draft.  This  constitutes 
the  principal  industry  of  the  section.  During  the  war 
explosives  were  manufactured  in  large  quantities  in 
the  eastern  part  of  Sayreville,  in  the  vicinity  of  South 
Amboy. 

Metuchen  had  2,138  inhabitants  in  1910  and  3,394 
the  first  of  1920.  South  River  had  4,772  in  1910  and 
6,596  the  first  of  1920.  For  the  townships  at  large 
of  .Raritan,  East  Brunswick  and  Sayreville  the  cor- 
responding figures  were  2,707  and  5,419,  1,602  and 
1,857,  and  5,783  and  7,181. 

The  territory  north  of  the  Raritan  is  traversed  by  the 
Pennsylvania  and  the  Lehigh  Valley  railroads  and  by 
short  spurs  to  the  clay  pits ;  that  south  of  the  river  by 
the  Pennsylvania  and  the  Central  Railroad  of  New 
Jersey,  and  by  the  Raritan  River  Railroad,  a  short  inde- 
pendent line  from  South  Amboy  to  New  Brunswick. 

Middlesex  County 

Perth  Amboy,  New  Brunswick,  Roosevelt  and  the 
remaining  territory  along  the  Arthur  Kill  and  the 
Raritan  River,  together  with  one  or  two  townships 
farther  inland,  reaching  to  Bound  Brook,  the  junction 
of  the  Philadelphia  &  Reading  Railway  and  the  Cen- 
tral Railroad  of  New  Jersey,  constitute  as  much  of 
Middlesex  County  as  is  deemed  within  the  Port  Dis- 
trict. The  county  extends  more  than  halfway  across 
the  State.  The  total  population  of  the  county  was 
79,762  in  1900,  114,426  in  1910  and  162,334  the  first 
of  this  year.  Nearly  90  per  cent  of  this  population  is 
estimated  as  within  the  Port  District. 

Monmouth  County 

The  only  remaining  part  of  the  Port  District  is  the 
margin  of  Monmouth  County  along  the  Lower  New 
York  Bay  and  Sandy  Hook  Bay.  The  principal  com- 
munities are  Keyport  at  the  mouth  of  Matawan  Creek, 
Matawan  two  miles  up  it,  Keansburg  four  miles  east 
of  Keyport,  and  Atlantic  Highlands,  six  miles  farther 
to  the  east,  or  three  miles  from  Sandy  Hook.      There 


has  been  little  commercial  or  waterfront  development 
of  this  section,  and  the  total  permanent  population 
hardly  exceeds  12,000.  There  is  a  considerable  sum- 
mer population. 

Summary  of  Population  op  Poet  District 

The   population   and  growth   of   the   Port   is  sum- 
marized by  counties  in  the  accompanying  table.     The 


Population  of  Post  District  by  Counties  and  States 

County                         1900  1010  1920 

New  York  (Manhattan)   1,850,093  2,331,542  2,284,103 

Kings    (Brooklyn) 1,166,582  1,634,351  2,018,356 

Bronx  200,507  430,980  732,016 

Queens    152,999  284,041  469,042 

Richmond  (titaten 

Island)     67,021  85,969  116,531 

Total  New  York  City  3,437,202  4,766,883  5,620,048 

Westchester* 126,796  212,427  274,612 

Total  New  York  State  3,563,998  4,979,310  5,894,660 

Hudson    386,048  537,231  629,154 

Bergen  * 65, 242  120,268  190, 890 

Passaic*    147,854  206,550  246,941 

Essex    359,053  512,886  652,089 

Union     99,353  140,197  200,037 

Middlesex*   70,070  102,866  147,458 

Monmouth  *    9,141  9,900  12,790 

Total  New  Jersey...    1,136,761  1,629,898  2,079,359 

Total    Port    District  4, 700,759  6,609,208  7,974,019 

*  Part  of  county. 


table  includes  on  the  New  Jersey  side  the  entire  popu- 
lation to  Hudson,  Essex  and  Union  Counties,  slightly 
less  than  the  total  population  of  Bergen,  Passaic  and 
Middlesex  Counties,  and  only  a  small  percentage  of 
that  of  Monmouth;  on  the  New  York  side  all  of  the 
population  of  the  five  counties  of  New  York  City,  and 
a  large  part  of  that  of  Westchester  County. 

The  estimated  present  population  of  the  entire  Port 
District  is  therefore  7,974,605,  as  compared  with 
6,609,208  in  1910  and  4,700,759  in  1900. 


CHAPTER  3 


Waterfront  Control  and  Policy 


Fundamental  to  the  control  and  shaping  of  the  devel- 
opment of  the  Port  is  the  control  of  the  waterfront 
itself.  Nearly  800  miles  of  navigable  waterfront  are 
involved,  600  on  the  New  York  side  and  200  on  the 
New  Jersey  side.  It  is  now  generally  conceded  that 
public  control  of  the  waterfront  is  necessary  for  the 
best  interest  of  the  Port.  This  was  not  realized  in 
the  early  days,  when  there  was  apparently  a  super- 
abundance of  waterfront  for  all  purposes.  In  fact  it 
is  only  in  recent  years  that  definite  policies  of  public 
control  have  been  in  effect  in  the  various  municipali- 
ties on  the  two  sides  of  the  Hudson  River,  and  these 
policies  have  grown  out  of  a  series  of  measures  aimed 
in  the  right  direction  but  not  wholly  adequate.  Mean- 
while the  making  of  private  grants  has  proceeded  from 
the  earliest  days,  in  some  sections  of  the  Port  more, 
than  in  others,  so  that  a  considerable  part  of  the  most 
valuable  waterfront  in  now  in  private  hands,  with  or 
without  restrictions  as  to  the  use  of  that  waterfront. 
One  of  the  problems  of  the  port  authorities  now  is  to 
recover  such  waterfront. 

In  this  respect  New  York  is  better  situated  than 
New  Jersey,  especially  Jersey  City  and  the  other  com- 
munities along  the  Hudson  River  waterfront.  This  is 
due  to  the  fact  that  New  York  City  early  became  a 
powerful  unit,  and  the  need  for  measures  to  safeguard 
its  water-borne  commerce  against  monopoly  by  a  few 
private  interests  became  apparent,  while  on  the  oppo- 
site New  Jersey  shore  railroad  developments  to  serve 
New  York  preceded  the  development  of  the  communi- 
ties themselves  and  the  consequent  need  for  public 
waterfront  facilities.  A  result  is  that  when  Jersey- 
City  came  to  realize  the  need  for  public  control,  the 
city,  or  the  State  prior  to  the  formation  of  the  city,  had 
yielded  all  of  its  waterfront  except  space  for  one  wharf, 
while  Hoboken  had  yielded  its  entire  waterfront 
These  are  the  extreme  cases.  Throughout  the  Port, 
however,  private  interests  hold  much  waterfront  that 
the  public  will  need  to  recover  if  the  development  of 
the  Port  as  a  whole  is  to  proceed  in  a  rational  manner. 
Of  approximately  578  miles  of  waterfront  in  New 
York  City,  for  example,  only  127  miles  is  publicly 
owned. 

Given  the  desired  public  control  of  the  waterfront, 
there  remains,  the  problem  of  assigning  its  use.  It  has 
long  been  stipulated  that  waterfront  required  for  com- 
mercial purposes  shall  not  be  used  for  other  purposes. 
The  interpretation  of  what  is  required  for  commercial 
purposes  has  frequently  changed  with  the  development 
of  the  art,  and  will  doubtless  change  in  the  future. 

Assuming  that  waterfront  needed  for  moving  com- 
merce will  not  be  used  for  factories,  amusement  places 
or  the  like,  there  still  remains  the  necessity  for  making 
it  attractive  to  private  transportation  companies.  This 
means  that  large  companies,  able  to  spend  a  consider- 
able amount  of  money  in  terminal  plants  to  facilitate 
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their  operations,  must  be  insured  by  long-term  leases 
against  eviction  and  the  consequent  scrapping  of  such 
plants;  while  the  smaller  companies,  unable  to  invest 
much  of  anything  in  terminal  facilities,  need  accom- 
modations at  low  cost,  unhampered  by  long-term  obli- 
gations. A  well-ordered  port  for  the  various  kinds  of 
business  found  at  New  York  will  have  all  grades  of 
facilities  between  these  two  extremes.  Obstacles  to 
such  a  stable  and  rational  policy  as  is  above  outlined 
have  been  the  control  of  the  situation  by  local  adminis- 
trations frequently  changing,  and  the  division  of  juris- 
diction between  the  duly  constituted  port  authorities 
and  other  branches  of  the  local  governments  interested 
as  much  in  all  other  civic  activities  as  in  the  adminis- 
tration of  the  Port.  A  permanent  port  authority  sepa- 
rated from  politics  will  encourage  private  interests  to 
plan  more  aggressively  for  the  future. 

New  York's  Waterfront 

In  New  York  as  elsewhere  the  original  title  of  the 
land  was  vested  with  the  crown,  and  when  the  colonies 
obtained  their  independence  the  title  of  such  lands  as 
the  crown  had  not  ceded  to  either  the  city  or  private 
interests  went  to  the  State.  In  the  colonial  days  the 
crown  began  the  cession  to  the  city  of  the  land  required 
by  it,  including  the  waterfront.  At  first,  when  the 
sailing  vessels  were  small  and  of  shallow  draft,  it  was 
apparently  supposed  that  the  city  required  nothing" 
beyond  low  water.  Later  this  was  found  insufficient 
for  the  needs  of  commerce,  and  a  strip  400  ft.  wide 
just  outside  of  low  water  was  turned  over  to  the  city. 
Subsequently  this  also  was  found  inadequate  and  the 
strip  was  widened,  while  the  necessity  for  fixing  more 
definite  limits  resulted  in  the  establishirg  of  bulkhead 
and  pierhead  lines.  In  short,  *he  changing  demands 
of  commerce  have  been  met  by  a  series  of  measures 
governing  the  control  of  the  lands  under  water,  and 
our  colonial  forefathers  could  bv  nc  means  have  fore- 
seen  the  need  for  giving  the  city  control  of  a  belt  under 
water  at  some  points  more  than  1,000  ft.  wide. 

While  the  Dutch  had  control  of  Manhattan,  in  the 
first  half  cf  the  seventeenth  century,  the  title  to  the 
land  rested  with  the  Dutch  West  India  Company, 
which  had  bought  the  island  from  the  Indians  and  had 
further  received  it  by  grant  from  the  Dutch  States 
General. 

In  1664  the  English  came  into  possession  of  Man- 
hattan and  the  surrounding  country.  The  first  general 
grant  affecting  the  waterfront  was  the  Dongan  charter, 
under  which  Lieutenant-Governor  Thomas  Dcngan  of 
the  colony  transferred  to  the  city  in  1686  "  all  the 
waste,  vacant,  unpatented  and  unappropriated  land 
within  the  city  and  island,  extending  and  reaching  to 
low  water  mark  .  '.  .  not  theretofore  grantee!  In- 
former governors  cr  other  properly  constituted  authori- 
ties of  said  city  to  some  respective  person  or  persons." 
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In  1708  the  jurisdiction  of  the  city  was  extended 
over  the  Long  Island  waterfront  from  Wallabout  Basin 
to  Red  Hook  by  the  Cornbury  charter, .issued  by  Gov- 
ernor Cornbury,  which  granted  to  the  City  of  New 
York  "a  ferry  from  Nassau  or  Long  Island  over  the 
East  River  to  the  city  on  both  sides  of  the  said  river, 
and  also  all  the  vacant  and  unappropriated  grants  from 
high  to  low  water  mark  on  said  Nassau  Island  from 
a  certain  place,  called  the  Wallabout,  unto  the  Red 
Hook  .  .  .  with  all  appurtenances,  rents,  issues  and 
all  the  estate,  right,  interest,  benefits,  advantages, 
claims,  etc.,  of  the  crown  in  9aid  ferry,  vacant  land 
and  premises".  A  reservation  allowed  the  Brooklyn 
inhabitants  to  transport  their  own  persons,  goods  and 
the  like. 

400-Foot  Strip  Under  Water 

The  Montgomery  charter,  granted  in  1730  through 
Governor  John  Montgomery,  confirmed  the  Dongan 
and  Cornbury  grants,  gave  the  city  the  right  to  build 
wharves  and  piers  and  make  ordinances  regulating 
them,  and  established  the  beginning  of  the  400-ft.  strip 
just  outside  of  low  water.  The  charter  established 
one  strip  from  about  King  Street  on  the  Hudson  River 
to  Battery  Place,  and  one  on  the  East  River  from 
Whitehall  Street  to  Corlears  Hook. 

These  strips  were  extended  northward  in  1807  to 
about  Seventy-fifth  Street  on  the  Hudson  River  and 
about  Fortieth  Street  on  the  East  River,  by  grants 
from  the  Commissioners  of  the  State  Land  Office.  In 
1821  the  Legislature  granted  the  city  the  land  under 
water  at  the  Battery  outshore  to  an  irregular  line  con- 
siderably beyond  the  present  sea  wall.  In  1826  the 
Legislature  extended  the  400-ft.  strip  up  the  Hudson 
and  East  Rivers  to  Spuyten  Duyvil  Creek  and  the 
Harlem  River,  and  in  i852  the  lands  under  these 
waters  were  granted  to  the  city,  completing  the  400-ft. 
strip  around  Manhattan. 

When  the  Department  of  Docks  was  created,  in 
1870,  the  Legislature  authorized  the  Commissioners  of 
the  Land  Office  to  convey  to  the  city  all  property, 
right,  title  and  interest  of  the  people  of  the  State  of 
New  York  in  and  to  the  land  under  water  required 
by  the  Board  of  Docks  for  the  construction  of  wharves, 
docks,  piers,  bulkheads,  basins  and  slips,  whenever  the 
commissioners  might  be  required  by  the  Board  to  make 
such  conveyance.  This  in  effect  widened  the  400-ft. 
strip  to  a  maximum  of  about  1,000  feet. 

In  1888  a  strip  of  land  under  water  was  conveyed 
to  the  city  along  as  much  of  the  Bronx  waterfront  as 
was  then  within  the  city  limits;  namely,  from  the 
present  city  line  on  the  Hudson  River  to  the  mouth 
of  the  Bronx  River.  In  Brooklyn  there  has  been  no 
further  conveyance  to  the  city  of  the  land  under  water 
than  that  provided  in  a  general  way  by  the  Cornbury 
charter.  In  Queens  the  city  holds  title  to  the  com- 
mon and  marsh  lands  in,  under  and  about  Jamaica 
Bay  through  a  grant  to  the  former  town  of  Jamaica. 
In  Staten  Island  the  city  has  received  a  narrow  strip 
covering  the  width  of  a  few  extended  streets.  The 
original  charter  of  the  greater  city  of  New  York  grants 
in  fee  to  the  city  the  right,  title  and  interest  of  the 
State  in  and  to  the  land  under  water  within  the  pro- 
jected line  of  any  street   intersecting  the  shore  line. 


whether  for  streets  in  public  use  or  those  hereafter  to 
be  opened  for  public  use. 

Although  the  city  thus  acquired  control  of  the  water- 
front in  accordance  with  or  in  advance  of  its  supposed 
needs,  it  did  not  in  the  early  days,  because  of  financial 
obstacles,  do  much  in  the  way  of  developing  the  water- 
front. Such  development  as  materialized  was  made 
by  private  interests  who  obtained  grants  from  the  city. 
Until  1844  these  grants  were  made  by  the  Common 
Council.  Thereafter  they  were  made  by  the  Com- 
missioners of  the  Sinking  Fund. 

Waterfront  Grants 

The  first  recorded  grant  was  in  1686,  to  Peter 
Delancey.  The  grant  was  situated  between  Broad  and 
Moore  Streets.  Like  the  others  under  the  Dongan 
charter,  it  covered  the  land  between  high  and  low 
water. 

Grants  under  the  Montgomery  charter  usually 
extended  across  the  400-ft.  strip.  The  original  shore 
lines  were  in  most  places  several  hundred  feet  inshore 
from  those  of  the  present  day,  and  in  many  instances 
successive  grants  have  been  made  beyond  the  original 
ones.  On  the  lower  East  River  there  have  lx»en  three 
tiers  of  grants. 

Sulwequent  to  1770  the  grants  contained  provisions 
for  the  carrying  of  streets  to  the  waterfront,  and  on 
the  grantee  was  usually  imposed  the  burden  of  build- 
ing at  his  own  expense  a  wharf  at  the  foot  of  the  street, 
the  city  to  have  half  title  to  the  wharf.  Usually  the 
grantee  was  also  obligated  to  pave  the  street  and  keep 
it  in  repair  forever.  Legislation  about  1888  relieved 
the  property  abutting  on  such  streets  from  liability  for 
the  maintenance  of  the  street. 

When  the  State  Land  Board  was  created  in  1766 
it  was  authorized  to  grant  land  under  water  "to  pro- 
mote the  commerce  of  the  State ".  Up  to  1832  it 
apparetnly  did  not  interpret  the  quoted  phrase  as 
making  any  restrictions  on  the  use  of  the  property, 
and  it  placed  no  such  restrictions.  It  then  began  to 
stipulate  that  the  grantee  should  erect  docks  and 
wharves  and  fill  in  the  land  so  granted  within  a  speci- 
fied period.  In  1839,  following  legislation  revising 
its  authority,  the  Land  Board  adopted  a  new  form  of 
water  grant  which  merely  conveyed  the  right  to  erect 
docks  and  collect  dockage,  but  did  not  cover  title  to 
the  land.  In  1850,  after  further  legislation,  the  prac- 
tice of  granting  the  land  was  resumed,  a  land  office 
being  authorized  to  cede  such  hind  as  it  deemed  neces- 
sary u  to  promote  the  commerce  of  the  state,  or  proper 
for  the  purpose  of  beneficial  enjoyment  of  the  same  by 
the  adjacent  owner". 

From  1892  to  1900  a  form  of  grant  was  issued 
which  gave  a  "full  beneficial  enjoyment"  conveying 
the  fee  without  any  conditions.  In  1900  there  was 
a  return  to  the  custom  of  making  grants  only  for 
purposes  of  commerce  or  for  restricted  beneficial 
enjoyment. 

Development  of  Waterfront  by  Private  Interests 

Through  the  successive  forms  of  grants  it  is  esti- 
mated that  the  city  had  at  one  time  ceded  to  private 
interests  more  than  90  per  cent  of  the  waterfront 
below  Forty-second  Street,  and  in  the  last  fifty  years 
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it  has  been  put  to  great  expense  in  recapturing  this 
waterfront  by  agreement  or  condemnation  proceedings 
and  in  either  event  at  greatly  increased  values.  The 
resumption  of  control  is  still  incomplete. 

Yet  without  the  activities  of  the  private  interests 
it  is  doubtful  whether  the  Port  would  ever  have 
assumed  the  supremacy  in  competition  with  Boston, 
Philadelphia  and  other  ports  of  equal  or  nearly  equal 
importance  in  the  Revolutionary  days.  The  city  had 
neither  a*. policy  for  the  development  of  the  waterfront 
commercially,  a  departmental  agency  to  carry  out  a 
policy  nor  the  financial  ability  to  carry  it  out.  Tbfe 
private  interests  came  forward  and  compensated  the 
city  in  a  measure,  at  least,  for  its  grants,  and  on  the 
whole,  while  the  city  did  not  exercise  as  much  super- 
vision over  the  use  to  which  the  waterfront  was  put 
as  present  knowledge  of  the  demands  of  commerce 
would  dictate,  commerce  was  afforded  an  opportunity 
to  develop,  and  did  develop  by  leaps  and  bounds. 

Marginal  Street 

The  Montgomery  charter  authorized  the  construction 
of  a  40-ft.  street  along  the  waterfront,  and  grants  made 
by  the  city  under  that  charter  usually  provided  for  the 
building  of  this  street  beyond  the  400-ft  line.  The 
shore  lines  were  irregular,  and  to  straighten  them  put 
the  Common  Council  in  1796  established  ..West  and 
South  Streets  70  ft.  wide  each,  at  the  same  time 
extending  the  water  lots  theretofore  granted  out  to 
the  new  streets. 

Thus  early  the  importance  of  continuous  pijbijc 
access  to  the  waterfront  was  recognized.  In  la£<?r  years 
the  need  for  something  more  than  an  ordinary  street 
came  to  be  felt,  and  the  Marginal  Way  was  established. 
This,  so  far  as  it  has  been  opened  up,  is  immediately 
outside  of  the  marginal  street  itself  without  physical 
separation.  West  Street  and  the  Marginal  Way  have 
a  combined  width  of  250  ft.  A  considerable  part.  o± 
this  width  is  at  present  occupied  by  bulkhead  sheds, 
awning  sheds  and  the  like,  and  ,.of  late  years  there 
has  been  serious  consideration  as  tp.  wjhethw  the  great 
width  of  the  thoroughfare  eveu  without  .these  obstruct 
tions  does  not  make  for  congestion.  ,ljhe  Commission 
believes  it  docs  and  elsewhere  .proposes ,  the  use  of  a 
large  part  of  it  for  warehouses,  replacing  ,the  encroach- 
ment at  ground  Jevel  with  upper-levej  driveways.  This 
warehouse  construction  on  the  Marginal  Wav  was  .made 
possible  by  the  enactment  of  Chapter  809  of  the. Laws 
of  New  York,  1920.      '  .    .        , 

Divided  Jurisdiction  Over  Waterfront 

Until  the  close  of  the  eighteenth  ceutury,  when  West 
and  South  Streets  were  located,  the  .question  of  the 
city's  right  to  build  piers  outside  the  400-ft.  strip  doee 
not  seem  to  have  been  raised.  The  opening  of  these 
streets  brought  that  question  to  the  fore,  and  in  179 G 
the  Legislature  authorized  the  city  to  build  such  piers 
as  it  desired. 

The  beginning  of  the  nineteenth  century  marked  the 
beginning  of  definite  steps  to  develop  and  control  the 
waterfront  —  steps  which,  however,  resulted  in  a  hope- 
less division  of  authority.  In  those  days,  as  .now,  the 
undeveloped  waterfront  was  marshy,  and  one  of  the 
most   important  considerations  was   land  access  to .  it. 


It  is  not  strange,  therefore,  that  the  Common  Council, 
which  had  in  1813  been  authorized  by  the  Legislature 
to  construct  and  regulate  wharves,  delegated  to  the 
street  commissioner's  department  the  maintenance  of 
wharves  and  the  land  and  water  access  thereto  —  the 
Authority  involving  street  repairs  and  dredging. 
Waterfront  work  came  under  one  of  several  bureaus 
of  the  Street  Department,  under  a  superintendent  of 
wharves.       ' 

Harbor  masters  appointed  by  the  Governor  were 
created  by  the  Legislature  in  1819  to  station  and  regu- 
late vessels  at  wharves.  Dock  masters  appointed  by 
the  city  were  established  by  the  Common  Council  in 
J1 838  to  collect  wharfage.  The  Sinking  Fund  Commis- 
sion, organized  by  ordinance  in  1844  and  composed  of 
the  Mayor,  Comptroller  and  other  city  officials,  was 
authorized  to  take  charge  of  the  issuing  of  land  grants, 
and  of  permits  to  build  or  fill  in  subject  to  the  approval 
of  the  Common  Council;  while  the  same  ordinance 
directed  the  Comptroller  to  take  charge  of  the  city's 
real  estate  and  collect  its  rents. 

Thus  there  were  six  agencies  involved  in  the  control 
of*  the  waterfront — the  Common  Council  and  the 
Street  Department  to  share  the  building  of  new  facili- 
ties, the  latter  department  to  maintain  them,  the  Sink- 
ing l\ind  Commission  to  make  grants  and  leases,  the 
Comptroller  to  collept  rents,  the  dock  masters  to  collect 
wharfage  and  the  State  harbor  masters  to  regulate  the 
movements,  of  ships  at  the  piers. 

Department  of  Docks  Created 

The  year  1870  marks  the  beginning  of  a  definite 
attempt  to  administer  the  waterfront  in  a  manner  befit- 
ting its  importance  through  the  creation  of  the  Depart- 
ment of  Docks.  Section  99  of  Chapter  137  of  the 
Laws  ,of  the  State  of  New  York,  which  reorganized  the 
government  of  New  York  City,  established  a  board  of 
five  commissioners  for  five-year  terms.  The  commis- 
sioners were  to  be  appointed  by  the  Mayor,  and  their 
powers,  duties  and  compensation  were  to  be  fixed  by 
the  Commissioners  of  the  Sinking  Fund.  The  board 
was  authorized  to  spend  not  more  than  $350,000  per 
year  in  the. repair  and.  reconstruction  of  wharves,  piers 
and  slips. 

Chapter  335  of  the  Laws  of  1873  reduced  the  Board 
from  five  to  .three  commissioners,  and  gave  it  exclusive 
charge  and  control,  subject  in  certain  particulars- to  the 
approval  of  the  Commissioners  of  the  Sinking  Fund, 
of  all  wharf  property  belonging  to  the  city  or  subse- 
quently t*>,.be  acquired  by  the  city.  The  department 
had  power  to  control  the  construction,  alteration  and 
maintenance  of  wharves,  and  the  dredging  of  channels 
around  them;  to  regulate  wharf  property  not  owned 
by  the  city;  to  acquire  property  by  purchase  or  con- 
demnation proceedings,  and  to  lease  it  for  terms  not 
exceeding  ten  years,  with  privileges  of  renewal  for  ten- 
year  terms  at  increased  rentals.  Bond  issues  for  the 
use  of  the  department  were  not  to  exceed  $3,000,000 
per  year  and  were  subject  to  the  authorization  of  the 
Commissioners  of  the  Sinking  Fund,  which  department 
also  had  charge  of  the  sale  of  ferry  franchises  and  the 
leasing  of  ferries.  The  Department  of  Docks  was 
entirely  indej>endent  of  the  Board  of  Estimate  and 
Apportionment.     ^  * 
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When  the  five  boroughs  were  consolidated  in  1898  to 
form  the  greater  city  the  Department  of  Docks  was 
redesignated  the  Department  of  Docks  and  Ferries,  and 
received  more  extended  powers. 

In  1902,  in  accordance  with  Chapter  466  of  the 
Laws  of  1901,  the  dock  board  was  replaced  by  a  single 
commissioner  appointed  by  the  Mayor.  This  organiza- 
tion has  since  remained  in  effect,  except  that  last  year 
the  ferries  were  by  an  act  of  the  Legislature,  introduced 
at  the  request  of  the  Dock  Commissioner,  taken  from 
the  jurisdiction  of  the  department  and  placed  under 
the  Department  of  Plant  and  Structures,  and  the 
department  was  redesignated  the  Department  of  Docks. 

Power  and  Limitations  of  Department 

In  the  fifty  years  of  its  existence  the  department  has 
built  up  a  strong  organization  which  has  done  much 
for  the  development  of  the  New  York  side  of  the  Port. 
It  has  been  hampered,  however,  by  the  fact  that  its 
authority  is  divided  with  that  of  other  branches  of  the 
city  government  less  closely  in  touch  with  waterfront 
matters,  that  its  revenues  go  into  the  city  treasury  and 
are  not  available  for  needed  waterfront  development, 
and  that  its  head  is  subject  to  removal  by  the  Mayor 
and  usually  has  been  removed  with  each  change  of 
administration.  Naturally,  also,  its  viewpoint  is  that 
of  the  City  of  New  York  and  not  necessarily  the  larger 
viewpoint  of  the  entire  Port  of  New  York. 

The  Commissioner  of  Docks  is  empowered,  without 
review  by  any  other  authority,  to  grant  permits  for  the 
occupancy  of  wharf  property  for  a  period  not  exceeding 
one  year;  to  designate  wharves  or  sections  of  waterfront 
for  various  municipal  uses  and  for  the  use  of  certain 
classes  of  individuals  supplying  the  city  with  food  or 
other  products;  to  make  contracts  involving  any  sum 
less  than  $1,000;  to  regulate  wharfage  and  dockage 
rates;  to  make  rules  to  expedite  the  discharging,  load- 
ing and  clearing  of  vessels  from  wharves ;  to  issue  per- 
mits for  all  waterfront  construction  on  private  prop- 
erty, and  to  compel  private  owners  to  maintain  suffi- 
cient waterway  alongside  their  wharf  structures  and 
keep  same  in  repair.  Subject  to  the  approval  of 
the  Commissioners  of  the  Sinking  Fund,,  the  Com- 
missioner may  widen,  open,  construct,  abandon  or  close 
exterior  streets,  and  regulate  the  use  of  them ;  purchase 
wharf  property  in  the  name  of  the  city  after  agreement 
with  the  owners  as  to  purchase  price,  or  request  the 
Board  of  Estimate  and  Apportionment  to  direct  the 
corporation  counsel  to  institute  legal  proceedings  to 
acquire  such  property  by  condemnation  in  case  of  non- 
agreement  ;  and  lease  wharf  property  for  ten-year  terms, 
either  by  public  auction  or  otherwise,  subject  to 
renewal  at  advanced  rentals  in  ten-year  terms  aggre- 
gating not  more  than  fifty  years  by  public  auction  or 
otherwise.  Subject  to  the  approval  of  the  Board  of 
Estimate  and  Apportionment  he  may  prepare  and 
execute  plans  for  terminal  facilities  and  the  equipment 
thereof. 

Finances 

Finances  of  the  Dock  Department  are  handled 
through  the  general  city  government,  and  the  require- 
ments of  the  department  are  considered  together  with 
the   requirements   of   other   departments.      Red    tape 


hampers  the  financial  operations,  and  the  recommenda- 
tions of  the  Department  as  to  the  needs  of  the  Port  are 
subject  to  the  approval  of  the  budget  committee  of  the 
city  government.  Maintenance  of  waterfront  facilities 
may  be  paid  for  from  taxes  only;  new  improvements 
must  be  paid  for  through  the  sale  of  bonds.  The  in- 
come of  the  department,  meanwhile,  which  consists  oi 
pier  rentals  and  wharfage  collections,  goes  into  the 
sinking  fund  for  the  redemption  of  the  city  debt.  The 
borrowing  power  of  the  city  is  fixed  by  law,  but  bonds 
invested  in  self-sustaining  waterfront  improvements  are 
exemptable  from  consideration  in  this  particular. 

Organization  of  Department 

Besides  the  Commissioner  of  Docks,  the  department 
now  has  two  deputy  commissioners  and  four  bureaus, 
as  follows: 

1.  Administrative  and  Statistical  Bureau. 

2.  Engineering  Bureau. 

*  a.  Division   of   Design   and   Contract   Super 
vision. 

b.  Division  of  Maintenance  and  Repairs. 

c.  Division  of  Maps  and  Surveys. 

d.  Division  of  Mechanical  Appliances. 

e.  Division  of  Aeronautical  Facilities. 

3.  Bureau  of  Superintendence. 

4.  Bureau  of  Accounts. 

General  Plan  of  Waterfront  Improvement 

When  the  Dock  Department  came  into  being  it  found 
a  confusion  of  piers  and  bulkheads  built  without  any  con- 
certed plan,  some  controlled  by  the  city,  some  by  private 
owners  and  some  jointly  under  a  variety  of  forms  of 
permits.  The  department  immediately  undertook  to 
develop  a  general  plan  which  it  has  designated  the  4t  new 
plan,"  beginning  with  the  most  congested  section  of 
Manhattan  south  of  Fifty-ninth  Street.  The  small 
tidal  range  and  the  necessity  for  providing  as  much 
berthing  space  as  possible  per  linear  foot  of  shore  line 
led  inevitably  to  the  pier  and  bulkhead  system.  A 
bulkhead  line  was  established  as  the  limiting  boundary 
for  solid  fill  which  might  interfere  with  the  tidal  flow, 
and  the  principle  of  the  exterior  street  or  marginal 
way  which  should  extend  to  the  bulkhead  line  and  be 
in  effect  a  continuous  wharf  was  put  into  effect.  A 
second  line  known  as  the  pierhead  line,  several  hundred 
feet  outside  of  the  bulkhead  line  to  give  sufficient  length 
of  piers  for  the  longest  ships  to  dock  alongside  them,  was 
fixed,  beyond  which  there  must  be  no  construction. 
Between  the  bulkhead  line  and  the  pierhead  line  the 
construction  must  be  on  piles  to  permit  the  free  passage 
of  water  under  them. 

In  1888  the  United  States  Government,  through  an 
act  of  Congress,  assumed  control  of  the  fixing  of  bulk- 
head and  pierhead  lines.  Since  that  time  the  Depart- 
ment of  Docks,  finding  its  early  estimates  of  the  maxi- 
mum length  of  steamships  inadequate,  has  applied  from 
time  to  time  to  the  War  Department  to  move  the  pier- 
head line  outward,  and  usually  its  applications  have 
been  successful. 

The  clear  waterways  in  the  Hudson  and  East  Rivers 
have  been  greatly  narrowed  since  the  days  of  Hendrick 
Hudson,  first  by  the  filling  in  of  the  land  to  successive 
bulkhead   lines  hundreds  of  feet  beyond  the  original 
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shore  line,  and  then  by  the  several  extensions  of  the 
pierhead  line.  Apparently  the  safe  limit  has  been 
reached,  and  a  recent  application  by  the  Department 
of  Docks  of  the  City  of  New  York  for  a  relocation  out- 
ward of  the  pierhead  line  from  Leroy  Street  to  Seventy- 
second  Street  has  been  vigorously  opposed  by  the  New 
Jersey  interests.  The  application  was  denied,  although 
a  rehearing  was  granted  by  the  Secretary  of  War  upon 
which  there  has  not  as  yet  been  a  decision.  Recent 
application  for  extensions  on  the  Hudson  River  from 
Battery  Place  to  Pier  11  and  on  the  East  River  from 
Pier  6  to  Pier  17  were  granted. 

While  the  basic  principle  of  piers,  bulkheads  and 
marginal  streets  is  undoubtedly  the  correct  one  for 
those  parts  of  the  waterfront  of  the  Port  already  devel- 
oped and  much  of  that  not  yet  developed,  the  sizes  and 
character  of  the  piers  and  their.uses  are  far  from  ideal. 
This  is  partly  because  private  interests  through  permits 
obtained  from  the  city  had  already  committed  large 
sections  of  the  waterfront  to  uses  not  compatible  with 
a  broad  general  plan;  partly  because  the  demands  of 
shipping  were  diflFerent  fifty  years  ago  from  those  of 
the  present  time,  and  the  policy  of  narrow  piers 
unsuited  to  modern  machinery  and  lacking  supporting 
warehouses  was  established,  beyond  revision  except  at 
great  expense,  while  they  were  still  adapted  to  the 
needs  of  the  day;  and  partly  because  until  1898  only 
the  shores  of  Manhattan  and  the  Bronx  and  after  that 
date  only  the  waterfront  east  of  the  State  line  came 
within  the  scope  of  the  department. 

The  Department  of  Docks  has  laid  a  good  founda- 
tion for  the  broader  development  recommended  by  the 
Commission.  Its  usefulness  will  continue  and  grow 
in  the  working  out  of  an  intensive  plan  for  the  City 
of  New  York  compatible  with  the  general  plan  for  the 
entire  port. 

Other  New  York  Communities 

Public  waterfront  lands  in  New  York  State  outside 
of  New  York  City  are  under  the  control  of  the  Com 
missioners  of  the  Land  Office,  who  have  authority  to 
dispose  of  them  to  municipalities  or  private  interests 
through  patents. 

A  combined  bulkhead  line  and  pierhead  line  has 
been  established  by  the  Federal  Government  in  the 
Hudson  River  from  the  north  line  of  New  York  City  to 
a  point  north  of  the  business  district  of  Yonkers.  The 
water  along  this  line  ranges  from  28  to  38  ft.  in  depth, 
according  to  the  Federal  harbor  line  maps.  No  local 
or  State  control  is  exercised  over  any  extension  out  to 
the  bulkhead  and  pierhead  line,  except  as  to  such  of 
the  land  as  still  vests  with  the  State.  Under  the  term& 
of  the  establishment  of  the  line  in  its  present  location 
it  was  specified  that  solid  fill  between  it  and  the  shore 
line  "  shall  not  be  undertaken  until  a  War  Department 
permit  has  been  obtained  therefor  .  .  .  revocable 
and  subject  to  the  condition  that  any  slips  needed  in 
the  future  must  be  constructed  shoreward  of  the  pier- 
head and  bulkhead  line  either  by  excavating  the  filled 
area  or  otherwise." 

New  Jersey's  Waterfront 

The  control  of  New  Jersey's  waterfront  has  been 
more  uncertain  and  irrational  than  that  of  New  York's, 


mainly  because  there  was  no  central  community  to 
bring  out  the  need  of  a  definite  policy.  Control  was 
delivered  to  various  private  interests  before  there  was 
any  realization  of  the  value  to  the  public  of  such  con- 
trol. Now  the  communities,  particularly  Jersey  City 
and  Hoboken,  find  themselves  confronted  with  involved 
legal  questions  handicapping  recovery  of  the  waterfront 
they  sorely  need. 

The  titles  to  the  New  Jersey  lands  under  water,  like 
those  to  similar  New  York  lands,  rest  primarily  on 
the  doctrine  of  the  sovereignty  of  the  king.  In  1664, 
when  the  British  took  possession  of  New  York  and 
vicinity,  much  of  the  land  along  the  coast  from  Mary- 
land to  Maine  was  granted  by  King  Charles  II  to 
J  ames,  Duke  of  York,  who  in  the  same  year  •  sold 
to  Berkeley  and  Carteret  what  is  now  New  Jersey. 
New  Jersey  was  in  1676  divided  into  East  and  West 
Jersey  and  held  by  what  was  known  as  the  "  lords  pro- 
prietors". In  1702  the  proprietors  surrendered  to 
Queen  Anne,  among  other  things,  the  title  to  the  soil 
of  the  tidal  waters.  The  title  of  the  lands  under  water, 
being  vested  in  the  king,  became  vested  in  the  people 
as  a  result  of  the  Revolutionary  War. 

Eably  Disputes  Over  Title  to  Waterfront 

In  1702  the  proprietors  surrendered  to  Queen  Anne 
all  the  rights  of  government  held  by  them,  reserving, 
however,  the  rights  of  property.  The  title  to  the  soil 
of  the  tidal  waters  was  not  within  the  reservation,  and 
thereafter  a  dispute  arose  as  to  the  ownership  of  these 
lands  under  water.  After  the  Revolutionary  War  the 
State  of  New  Jersey  claimed  that  the  title  had  reverted 
to  the  crown  along  with  the  rights  of  government,  and 
that  the  result  of  the  war  made  the  lands  the  property 
of  the  State.  The  United  States  Supreme  Court  so 
decided  in  a  test  case.  The  proprietors  never  relin- 
quished their  claim,  however,  and  made  grants  as  late 
as  1880  —  one  in  1746  of  Bedloe's  Island  to  Arch 
Kennedy,  one  in  1803  on  Harsimus  Cove  to  Elisha 
Boudinot,  one  in  1835  of  Black  Tom,  one  in  1880  of 
the  island  on  which  Kobbins  Reef  Lighthouse  stands, 
and  another  in  1880  of  Oyster  Island  to  George  H. 
Cook.  The  latter  grantee  applied  to  the  State  for  a 
confirmatory  grant,  but  it  was  refused.  The  State 
authorities  do  not  recognize  such  claims. 

In  1880  the  State  granted  to  the  United  States  Gov- 
ernment the  right  to  the  site  of  Robbins  Reef  light- 
house. This  grant  was  accepted  by  the  United  States 
Government,  the  action  being  regarded  as  placing  the 
stamp  of  confirmation  upon  the  title  of  New  Jersey  to 
the  lands  under  water  as  paramount  to  that  of  the  pro- 
prietors. Further  support  of  that  view  was  given  in 
1901,  when  an  application  was  made  for  certain  land 
under  water  about  midway  between  Ellis  and  Bedloe's 
Islands.  The  applicant  subsequently  sought  the 
approval  of  the  United  States  War  Department  of  the 
lines  defining  the  development.  The  Federal  Govern- 
ment refused  to  establish  the  lines.  The  establishment 
of  lines  by  the  Government,  however,  would  not  have 
conveyed  any  title  of  ownership  for  the  lands  under 
water,  but  simply  recognition  of  their  use  in  the 
interests  of  commerce. 

From  about  the  beginning  of  the  eighteenth  century 
the  Legislature  had  from  time  to  time  made  grants 
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In  1802  a  conditional  grant  of  two  years  was  made 
to  Nathaniel  Budd  of  part  of  the  land  embraced  in 
the  grants  of  the  proprietors  to  Elisha  Boudinot  the 
following  year.  In  1804  the  State  of  New  Jersey  by 
a  special  act  incorporated  the  Associates  of  the 
Jersey  Company.  Under  the  terms  of  this  charter 
practically  all  of  the  land  under  water  in  front  of  the 
southern  part  of  old  Jersey  City  has  been  reclaimed 
and  certain  piers  have  been  constructed  In  1836 
the  State  made  a  grant  to  Nathaniel  Budd  of  53% 
acres  lying  on  the  Hudson  River  between  Fourth  and 
Twelfth  Streets  in  Jersey  City,  virtually  the  same 
tract  assumed  to  have  been  granted  by  the  proprietors 
in  1803. 

Numerous  other  special  acts  were  assumed  to  grant 
riparian  rights  in  the  different  waterways  of  the  State. 
Among  them  might  be  recited  that  to  the  Hoboken 
Land  Improvement  Company  in  1838,  which  pertained 
•  to  virtually  all  of  the  lands  under  water  at  Hoboken ; 
that  to  the  Annetts  in  1844,  to  the  Hudson  County  Dry 
Dock  and  Wet  Dock  Company  in  1845,  Hudson  River 
Steamboat  Company  the  same  year,  Bloomer's  Wharf 
in  1848,  Bergen  Point  Ferry  Company  in  1849, 
Tillou's  Ferry  the  same  year,  Annett's  Ferry  in  1854, 
Bergen  Point  and  Staten  Island  Ferry  Company  in 

1868,  Englewood   Dock   and   Turnpike   Company   in 

1869,  United  New  Jersey  Railroad  and  Canal  Com- 
panies of  the  same  year. 

The  passing  of  such  acts  thus  continued  many  years 
.after  the  passage  of  the  Wharf  Act  in  1851  —  until 
the  revision  of  the  constitution  in  1875  made  them 
impossible.  Some  of  them  were  merely  incorpora- 
tions, ..which  probably  carried  no  power  of  assignment 
of  the  corporate  powers,,  although  property  actually 
owned  by  the  corporation  could  presumably  bo  sold. 
The  distinction  between  most  of  the  legislative  grants 
and  that  to  the  United  New  Jersev  Railroad  and 
Canal  Companies  is  that  the  United  companies  paid 
a  substantial  sum  of  money.  The  distinction  between 
the  special  acts  and  the  grants  made  by  the  Riparian 
Commission  or  its  successors  is  recognized  in  Para- 
graph 4  of  the  general  Riparian  Act  of  1869,  which 
provides  for  the  payment  of  $50  per  front  foot  by  the 
beneficiary  of  such  legislative  grant  for  a  paper  capable 
of  being  recorded,  showing  the  riparian  rights. 

Wharf  Act 

No  particular  supervision  or  control  seems  to  have 
been  exercised  over  the  lands  under  water  until  1851, 
when  the  Legislature  passed  the  Wharf  Act,  authoriz- 
ing the  owners  of  lands  upon  tide  waters  to  wharf  out 
to  navigable  water.  The  Act  outlined  the  necessary 
procedure  to  be  followed  in  obtaining  the  right  to  build 
such  wharves.     If  it  was  desired  to  build  bevond  ordi- 

■ 

nary  low  water,  a  license  must  be  obtained  from  the 
Hoard  of  Chosen  Freeholders  of  the  county,  the  appli- 
cation must  be  advertised  for  six  weeks  and  notice 
1  must  bo  posted  in  conspicuous  places,  after  which  the 
freeholders  might  grant  the  license. 

Among  the  provisions  of  the  act  were  the  following: 
That  the  license  should  be  recorded  in  the  county 
clerk's  office;  that  the  wharf  should  be  built  within 
five  years  of  the  issuance  of  the  license;  that  the  right 
of  the  tfame  should  be  thereafter  vested  in  the  shore 


owner  and  not  assignable  except  with  the  upland,  and 
that  it  should  pass  with  any  sale  of  the  upland  as 
appurtenant  thereto,  thus  clearly  recognizing  the 
inherent  right  of  the  shore  owner  to  the  use  and 
advantage  of  the  waterway.  The  act  defined  the  term 
"  shore "  as  the  land  between  the  limits  of  ordinary 
high  and  low  water;  the  term  u shore  line"  as  the  edge 
of  the  water  at  ordinary  high  water;  and  the  term 
u  shore  owner-"  as  the  owner  of  the  lands  above  and 
adjoining  the  shore  line.  No  specific  provision  was 
made  in  the  act  as  to  compensation  to  the  State. 

Riparian  Commission  Created 

In  1864  the  Legislature  appointed  a  commission  "to 
ascertain  the  rights  of  the  State  and  of  the  riparian 
owners  in  the  lands  lying  under  waters  of  the  bay  of 
New  York  and  elsewhere  in  the  State."  Out  of  this 
investigation  grew  further  legislation  in  1869  making 
permanent  the  board,  known  as  the  Riparian  Commis- 
sion, repealing  the  Wharf  Act  as  applied  to  the  waters 
of  New  York  harbor. 

The  freeholders  acting  under  the  Wharf  Act  had 
granted  licenses  freely.  Through  the  creation  of  the 
Riparian  Commission  it  was  presumably  thought  that 
the  public's  interest  in  the  waterfront  would  be  better 
safeguarded.  In  its  early  years  the  new  Commission 
was  also  liberal,  and  the  legislation  creating  it  was 
repeatedly  amended  to  define  the  Commission's  powers 
and  duties  more  specifically.  The  Wharf  Act  was 
repealed  in  1891  with  respect  to  the  remaining  waters 
of  the  State.  The  Riparian  Commission  was  reor- 
ganized in  1892  and  again  in  1894,  being  then  desig- 
nated the  Board  of  Riparian  Commissioners,  and  com- 
posed of  the  Governor  and  four  other  members 
appointed  by  him.  After  that  it  appears  to  have  been 
somewhat  more  difficult  for  private  individuals  or  com- 
panies to  gain  control  of  public  lands  without  adequate 
compensation. 

Attitude  of  State 

The  attitude  of  the  State  as  it  took  shape  through 
the  legislation  relating  to  the  Board  of  Riparian  Com- 
missioners is  that  the  State  owns  the  lands  under  water 
unless  it  has  conveyed  the  title  to  them  outright. 
Through  the  Board  it  has  offered  the  upland  owner 
the  option  of  acquiring  or  leasing  these  lands.  If  the 
upland  owner  refused  to  avail  himself  of  this  oppor- 
tunity the  lands  could  be  sold  to  another  applicant,  but 
in  few  such  instances  has  the  upland  owner  failed  to 
exercise  his  prior  right. 

As  on  the  New  York  side,  the  Board  received  author- 
ity to  establish  pierhead  and  bulkhead  lines  before  the 
Federal  Government  took  anv  action  in  the  matter: 
but  the  Federal  Government,  perceiving  a  danger  in 
permitting  independent  authorities  in  two  different 
States  on  the  opposite  sides  of  a  river  to  reduce  its  width, 
established  a  board  to  control  these  lines  in  the  interests 
of  commerce  and  navigation.  Tn  general  the  policy 
of  the  Board  and  its  successor  bodies  has  been  to  estab- 
lish its  pierhead  and  bulkhead  lines  either  coincident 
with  or  inshore  of  the  Government  lines. 

All  monev  received  from  the  sale  or  rental  of  the 
State's  land  under  water  goes  to  the  support  of  the  free 
schools  of  the  State. 
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Creation  of  Additional  Bodies 

Within  the  last  twenty  years  other  bodies  have  been 
created  to  look  after  various  phases  of  water-borne  com- 
mercial activities,  and  all  have  been  consolidated  with 
the  Board  of  Riparian  Commissioners  to  form  the- 
Board  of  Commerce  and  Navigation.  The  latter 
Board  has  broader  powers  than  any  of  its  predecessors, 
but  still  has  no  authority  to  direct  port  development 
along  a  broad  general  plan  or  to  rectify  mistakes  of  the 
past. 

In  1908  a  law  was  passed  to  regulate  the  use  of 
power  vessels  on  the  State's  navigable  waters,  through 
inspectors  appointed  by  the  Governor.  This  law  was 
purely  a  safety  measure,  and  had  nothing  to  do  with 
commercial  requirements. 

In  1908  a  Department  of  Inland  Waterways,  headed 
by  a  Commissioner,  was  created,  with  the  duties  of 
maintaining,  regulating  the  use  of  and  reporting 
annually  on  the  inland  waterways  of  the  State,  investi- 
gating the  need  for  additional  waterways  and  construct- 
ing those  authorized.  The  department's  chief  activities 
were  in  conjunction  with  the  construction  of  the  so- 
called  Inland  Water  Way  connecting  the  bays  and 
inlets  of  the  New  Jersey  coast.  A  separate  body,  the 
New  Jersey  Ship  Canal  Commission,  consisting  of  five 
non-salaried  members,  was  created  in  1911  to  study  the 
needs  of  that  projected  waterway. 

In  1911  a  resolution  was  passed  by  the  Legislature 
authorizing  the  Governor  to  appoint  a  commission  of 
three  to  co-operate  with  a  similar  body  representing 
New  York  State  and  a  seventh  commissioner  appointed 
by  the  President  of  the  United  States  to  investigate 
the  needs  of  the  Port.     The  New  Jersey  members  made 
several  reports,  and  on  their  recommendation  the  New 
Jersey    Harbor    Commission    of    five    members    was 
created,  in  1914.     Its  functions  were  to  investigate  and 
report  annually  on  waterfront  conditions  and  needs, 
and  to  pass  upon  waterfront  improvement  plans  con- 
templated by  any  individual,  corporation  or  munici- 
pality.    The  same  year  the  New  Jersey  Ship  Canal 
Commission  was  consolidated  with  it.     The  Board  of 
Riparian  Commissioners  retained  its  control  over  the 
waterfront. 


Board  of  Commerce  and  Navigation 

The  following  year,  1915,  the  Board  of  Riparian 
Commissioners,  the  New  Jersey  Harbor  Commission, 
the  Department  of  Inland  Waterways  and  the  office 
of  the  power  vessel  inspector  were  consolidated  into 
the  Board  of  Commerce  and  Navigation,  a  body  of  eight 
non-salaried  members,  appointed  by  the  Governor  sub- 
ject to  the  approval  of  the  Senate. 

The  duties  and  powers  of  the  Board  combine  those 
of  the  bodies  it  replaced.  Through  its  control  of  the 
disposal  of  waterfront  lands  indisputably  the  property 
of  the  State  and  its  veto  power  over  plans  for  water- 
front development  it  is  able  to  prevent  the  launching 
of  enterprises  which  it  may  consider  inimical  to  the 
public  welfare.  It  now  seldom  deeds  waterfront  lands 
to  private  interests,  but  grants  sixty-year  leases,  fixing 
the  rental  at  the  beginning  for  a  twenty-year  period, 
and  reserving  the  right  thereafter  to  establish  a  new 
rate  for  each  ten-year  period.  Its  only  means  of 
recovering  lands  already  ceded  to  private  interests,  how- 
ever, is  through  proof  of  defective  title,  as  it  has  no 
power  of  condemnation.  It  has  no  general  port  plan 
to  use  as  a  guide  in  approving  or  disapproving  new 
projects,  no  authority  or  machinery  for  developing  such 
plan,  no  means  for  getting  it  executed  if  developed. 

Individual  municipalities  have  the  right  to  condemn 
lands  needed  by  them  for  waterfront  improvements, 
and  to  construct  such  improvements.  It  is  obvious, 
however,  that  individual  municipalities  acting  inde- 
pendently cannot  solve  the  Port  problem  effectively, 
even  on  the  one  side  of  the  Hudson  River.  There  is  no 
semblance  of  a  unified  plan  such  as  continues  in  effect 
in  New  York  City,  even  though  modified  in  its  details 
by  successive  administrations.  There  are  almost  no 
public  wharves,  almost  no  revenues  derived  from  leases 
of  publicly  created  facilities,  such  as  contribute  heavily 
to  New  York's  treasury.  Large  areas  of  waterfront 
are  dormant  because  the  shallow  waters  have  not  been 
filled  as  on  the  New  York  side.  Only  through  a  single 
authority  with  broader  powers  than  the  Board  of  Com- 
merce and  Navigation  enjoys  can  New  Jersey  hope  to 
make  full  use  of  her  magnificent  natural  advantages 
in  the  Port  of  New  York. 


CHAPTER  4 
History  of  New  York's  Shipping 


It  is  just  four  years  short  of  four  hundred  years 
since  the  explorer  Verazzano  viewed  New  York 
harbor  —  the  first  known  European  visitor.  It  is  up- 
ward of  three  hundred  years  since  Hendrick  Hudson, 
in  1609,  made  what  may  be  termed  the  commercial 
discovery  of  the  river  bearing  his  name,  which  resulted 
in  the  settlement  of  Albany  in  1624  and  New  York 
two  years  later.  To  tell  the  whole  story  of  the  develop- 
ment of  New  York's  shipping  in  the  three  centuries 
since  Hudson's  time  would  require  more  space  than 
this  entire  report  occupies.  In  that  period  the  primi- 
tive sailing  shallop  of  perhaps  the  capacity  of  a  modern 
freight  car  has  grown  to  the  large  and  fast  sailing 
clipper  of  the  nineteenth  century,  which  has  in  turn 
been  rendered  well  nigh  obsolete  by  steam  propulsion 
and  the  development  of  steel  ships  capable  individually 
of  taking  the  contents  of  several  freight  trains. 

The  growth  and  changes  in  the  trade  and  in  the 
methods  and  scale  on  which  it  is  conducted  has  been 
no  less  pronounced  than  the  changes  in  the  ships  them- 
selves. In  the  early  days  one  company  had  a 
monopoly  of  the  trade.  Now  two  hundred  take  part 
in  it,  of  which  scores  handle  more  traffic  individually 
into  and  out  of  the  Port  than  the  one  company  did. 
As  late  as  the  end  of  the  Dutch  occupancy  of  New 
Amsterdam  a  single  pier  was  seemingly  sufficient  for 
the  ocean-going  commerce  of  the  Port,  the  goods  being 
transferred  in  small  boats  between  that  pier  and  the 
ships  anchored  in  the  stream.  Now  single  companies 
require  a  number  of  piers  to  transact  their  business. 

Discovery   of  New  York  Harbor 

Verazzano  came  to  New  York  in  1524  and  returned 
to  Europe  with  a  report  of  a  very  large  river.     Gomez 

came   a    year   later    and   named    the   river    after    St. 

i,    

Anthony.  From  then  until  1609  Dutch,  French  and 
Spanish  traders  are  supposed  to  have  made  more  or 
less  use  of  the  harbor  and  the  Hudson,  but  it  was  left 
to  Hendrick  Hudson  in  the  latter  year  to  sail  up  the 
river  and  learn  of  its  possibilities  for  developing  the 
fur  trade  of  the  interior. 

It  is  no  accident  that  the  Port  of  New  York  of  today 
is  at  the  mouth  of  a  river  navigable  for  150  miles,  as 
well  as  on  an  unsurpassed  harlx>r.  Water  transporta- 
tion, in  the  absence  of  either  railroads  or  highways, 
was  the  only  means  of  access  to  the  interior.  Evidence 
of  the  importance  of  this  access  is  found  in  the  fact 
that  Albanv  was  settled  before  New  York  was. 

Beginning  of  Trade 

Hendrick  Hudson's  report  to  Holland  of  the  possi- 
bilities of  the  river  which  bears  his  name  resulted 
immediately  in  the  beginning  of  New  York's  com- 
merce, the  opening  of  fur  trade  between  the  Dutch 
and  the  Indians.  The  first  vessel  to  engage  in  this 
trade  came  in  1610,  the  vear  after  Hudson's  discovery. 
In  1613  a  ship  was  burned  in  New  York  harbor,  and 


it  was  replaced  by  the  first  ship  to  be  built  here — a 
vessel  said  to  have  been  44%  ft.  long  of  16  tons 
capacity. 

In  1614  the  United  Netherland  Company  received 
a  charter  to  do  business  on  the  Hudson  River.  The 
company  was  limited  to  four  voyages  and  a  three-year 
period  of  operation.  The  first  really  effective  oppor- 
tunity to  develop  the  fur  trade  came  to  the  Dutch 
West  India  Company,  which  obtained  in  1621  the 
exclusive  privilege  of  trading  in  the  province  of  New 
Netherlands  for  twenty  years.  It  is  common  knowl- 
edge that  Peter  Minuit,  representing  the  Dutch  West 
India  Company,  bought  Manhattan  Island  from  the 
Indians  in  1626  for  about  $24,  and  became  its  first 
Governor. 

Trade  grew  rapidly  despite  the  monopoly  of  the 
West  India  Company.  Timber  and  fur  were  the  first 
commodities  handled.  The  earliest  known  manifest  of 
a  vessel  clearing  from  the  Port  shows  a  cargo  of  7,246 
beaver  skins  and  1,000  skins  of  other  animals,  together 
with  oak  timber  and  hickory.  This  was  in  1626.  The 
value  of  the  cargo  was  between  $25,000  and  $50,000. 

The  year  1627  marks  the  beginning  of  the  domestic 
coastwise  trade,  the  result  of  a  visit  to  New  England 
by  the  Dutch  Governor.  Relations  between  the  Dutch 
and  English  colonists  were  not  cordial  at  first,  but 
by  1635  there  was  a  considerable  exchange  of  com- 
modities. The  coastwise  trade  was  of  course  consider- 
ably quickened  when  the  English  took  over  New 
Netherlands. 

Shipbuilding  at  the  Port  was  retarded  in  its  infancy 
when  Minuit  brought  about  the  construction  of  the 
New  Netherland,  a  vessel  of  a  tonnage  variously 
reported  between  600  and  800  tons.  She  proved  too 
large  for  the  traffic,  Minuit  was  recalled  for  his  extrava- 
gance and  few  if  any  more  ships  were  built  in  New 
York  for  some  time. 

Breaking  of  Monopoly  and  Expansion  of  Teade 

The  West  India  Company's  monopoly  was  broken 
in  1636,  and  there  was  immediate  opening  of  trade 
and  increase  of  colonization.  The  vessels  of  private 
merchants  entered  the  field. 

The  trade  was  still  hampered  by  the  prevalence  of 
piracy  and  privateering,  by  heavy  duties  so  long  as  the 
Dutch  remained  in  control,  until  1664,  and  by  a  period 
of  depression  during  the  first  years  of  the  British  occu- 
pation of  New  York,  while  England  was  still  at  war 
with  Holland.  Despite  all  the  discouragements  the 
traffic  continued  to  grow,  although  it  was  far  below 
that  of  New  England,  Virginia  or  Carolina.  When 
peace  was  restored  between  England  and  Holland  the 
English  government  took  steps  to  foster  trade;  but  even 
then  maritime  wars  and  the  depredations  of  pirates 
continued  to  interfere  with  the  orderly  growth  of  com- 
merce.    The  operations  of  the  pirates  were  not,  how- 
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ever,  altogether  to  the  disadvantage  of  New  York, 
inasmuch  as  New  York  was  for  some  time  a  haven 
for  the  pirates,  to  the  great  profit  of  many  New  York 
merchants. 

Another  factor  in  the  growth  of  the  Port  was  the 
passage  in  1678  of  the  Bolting  Act,  which  gave  the  city 
a  monopoly  among  the  cities  of  the  New  World  in  the 
bolting  and  packing  of  flour  for  export.  The  impor- 
tance of  this  monopoly  in  the  flour  business  is  shown, 
states  Thomas  A.  Janvier  in  his  historical  sketches, 
"In  Old  New  York,"  in  the  fact  that  in  1694  more 
than  600  of  the  983  buildings  in  the  city  depended  in 
one  way  or  another  on  the  trade  in  flour. 

The  city  at  this  time  had  less  than  5,000  inhabitants, 
and  was  confined  almost  entirely  to  the  area  south  of 
Wall  Street.  It  was  growing  rapidly,  as  the  following 
figures,  taken  from  Janvier,  attest: 


Number    Number  of 
of           beef  cattle 
houses     slaughtered 

384             400 
983      Nearly  4,000 

Annual 
revenues 

£2000 
6000 

Sailing  craft  hailing  from 
port 

Year 

1678 

1694 

Ships      Boats     Sloop 

3              7              5 
60            40            28 

Eighteenth    Century   Development 

The  city  continued  to  grow  steadily  in  population 
and  commerce.  It  is  recorded  that  211  vessels  entered 
and  220  cleared  from  the  Port  between  December  1, 
1729,  and  December  5,  1730. 

The  values  in  English  pounds  of  the  goods  moved 
between  Great  Britain  and  the  colonies  during  the 
eighteenth  century  up  to  the  Revolutionary  War  for 
the  colony  of  New  York  as  well  as  for  New  England, 
Virginia  and  Maryland,  and  Carolina,  are  presented 
in   the   accompanying  table,   the   figures   being  taken 

Valui  of  Tradb  Bktwesn  Grbat  Britain  and  the  American  Colonies  at 

Ten-Year  Intervale 

Virginia 
and  New  New 

Year  Maryland     England      Carolina       York 

Exports 

1697 £  227,756  £  26.282  £  12.374  £  10,093 

1707 207,625  38,796  23,311  14,283 

1717 296,884  58,898  41,275  24,534 

1727 421,588  75,052  96,055  31,617 

1737 492,246  63.347  137,758  16,833 

1747 492,619  41,771  107,500  14,992 

1757 418,881  27,556  130,889  19,168 

1767 437,936  128,207  395,027  61,422 

1774 612,030  112,248  432,302  80,008 

Imports 

1697 £5S,796  £68,468  £5.289  £4*579 

1707 237.901  120,631  10,492  29,855 

1717 215.962  132,001  25,058  44.140 

1727 192,965  187.277  23,254  67,452 

1737 211.301  223.923  58,986  125.833 

1747 200.088  210.640  95,529  137,984 

1757 426.687  363.404  213,949  353.311 

■  767 437.628  406.081  244,093  417,957 

|774 528,738  562,476  378.116  437,937 

from  1897  report  of  the  State  Engineer  and  Surveyor 
of  the  State  of  New  York.  The  figures  cover  only  the 
individual  years. 

During  most  of  the  colonial  period  there  were  a  few 
powerful  shipping  companies,  but  many  private  ship 
owners  operating  one  or  two  ships  each. 

Stagnation  and  Recovery  After  the  Revolution 

The  Revolutionary  War  brought  New  York's 
advance  to  a  standstill,  and  even  the  triumph  of  the 
colonies  did  not  relieve  her  of  the  threat  of  decay  and 
ruin.     During  the  war  the  city  had  twice  been  swept 


by  fire.  Immediately  following  the  war  the  liberated 
colonies  were  mostly  shut  out  from  the  European  and 
British  West  Indies  trade  through  the  lack  of  an  estab- 
lished government  and  commercial  treaties  with  other 
countries.  The  effect  on  New  York  is  depicted  by 
Janvier  as  follows: 

"  When  New  York  was  evacuated  by  the  British  troops,  Novem- 
ber 25,  1783,  the  condition  of  the  city  was  miserable  to  the 
Inst  degree.  Streets  which  had  been  opened  and  graded  before 
the  war  began  had  been  suffered  to  lapse  again  to  idle  waste; 
the  wharves,  to  which  for  so  long  a  while  ilo  ships  had  come,  had 
crumbled  through  neglect;  public  and  private  buildings,  taken 
possession  of  by  the  military  and  used  as  barracks,  as  hospitals 
and  as  prisons,  had  fallen  into  semi-ruin;  along  all  the  western 
side  of  the  town  was  the  wreck  left  by  the  fire.  In  this  dismal 
period  the  population  had  dwindled  from  upwards  of  20,000 
to  less  than  10,000  souls;  the  revenues  of  the  city,  long  un- 
collected, had  shrunk  almost  to  the  vanishing  point;  the  machin- 
ery of  the  government  had  been  practically  destroyed.  In  a  word, 
without  the  consoling  glory  of  having  suffered  in  honorable  battle, 
the  city  was  left  a  wreck  by  the  war." 

American  resilience  proved  equal  to  the  test  placed 
upon  it.  Steps  were  immediately  taken  to  build  up 
trade  with  the  Orient.  The  Napoleonic  wars  engaging 
the  attention  and  resources  of  the  European  countries 
were  favorable  to  this,  and  the  United  States  went 
rapidly  to  the  forefront.  The  change  for  the  better 
in  New  York's  condition,  as  Janvier  describes  it,  makes 
more  pleasing  reading: 

M  The  brilliant  growth  with  which  New  York  revived  from 
what  seemed  to  be  its  dying  condition  affords  a  striking  proof  of 
its  inherent  strength  and  vitality.  Within  three  years  from 
the  date  of  the  evacuation  the  former  population  had  been 
regained,  and  within  five  years  more  a  further  increase  of  10,000 
had  made  the  total  30,000  souls.  Commerce,  likewise,  had  re- 
turned to  and  then  passed  its  former  highest  limit.  Public  and 
private  enterprise  once  more  had  been  fully  aroused.  In  every 
way  the  energetic  life  and  the  material  prosperity  of  the  city 
had  been  more  than  regained. 

"  Before  the  Revolution,  the  filling  in  of  the  East  River  front 
had  been  carried  forward  as  far  as  Front  Street.  Immediately 
upon  the  revival  of  commerce  this  work  was  taken  in  hand  again 
—  the  more  readily  because  the  increasing  size  of  ships  called  for 
deeper  water  at  the  wharves — and  South  Street  was  begun. 
At  the  same  time,  new  streets  were  laid  out  to  the  east  and 
west  of  the  Bowery;  even  Broadway,  at  last,  began  to  show  more 
signs  of  becoming  an  important  thoroughfare ;  the  streets  leading 
out  of  Broadway  to  the  North  River  were  graded,  and  some  of 
them  were  paved  —  but  this  region,  then  and  for  a  long  while 
afterward,  was  the  worst  quarter  of  town.  What  tended,  how- 
ever, most  of  all  to  give  the  city  an  air  of  fully  restored  vitality 
was  the  erection  of  new  buildings  on  the  sites  so  long  covered  by 
the  desolate  wreckage  of  the  two  fires." 

The  merchant  fleet  of  the  United  States  is  stated  to 
have  increased  from  201,562  tons  in  1789  to  747,965 
tons  in  1795  and  to  1,280,167  tons  in  1820,  half  of 
the  fleet  being  in  the  foreign  trade.  Ninety  per  cent 
of  our  trade  was  at  that  time,  it  is  estimated,  handled 
by  American  vessels.  And  the  growth  of  our  merchant 
fleet  continued  until  in  1860  we  had  a  greater  tonnage 
than  the  United  Kingdom  and  nearly  as  much  as  the 
entire  British  Empire. 

Steam  versus  Sails 

The  first  steamship  to  cross  the  Atlantic  was  the 
Savannah,  built  by  Francis  Fickett  in  1818  at  New 
York  City.  She  is  described  in  Morrison's  "History 
of  American  Steam  Navigation,"  published  in  1903, 
as  being  100  ft.  long,  of  28-ft.  beam  and  14-ft.  depth, 
carrying  the  same  spars  and  sails  as  a  sailing  ship. 
After  making  two  or  three  coastwise  trips  Morrison 
states  that  she  left  Savannah  for  Liverpool,  May  24, 
1818,  reaching  the  latter  port  June  20.  Her 
machinery   and   fuel   supply   occupied   so   much  space 
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that  little  was  left  for  cargo,  in  consequence  of  which 
she  was  converted  into  a  sailing  vessel.  Within  four 
years  she  was  totally  wrecked. 

In  the  last  half  century  or  longer  the  United  States  has 
been  second  to  no  country  in  the  development  of  inven- 
tions. Strangely  enough,  however,  our  failure  to  hold 
our  own  with  our  European  rivals  in  the  merchant- 
marine  service  is  attributable  in  large  measure  to  our 
failure  to  realize  the  possibilities  of  an  invention  at 
New  York's  very  door  —  the  little  steamboat  Clermont 
in  which  Robert  Pulton  sailed  up  the  Hudson  in  1807. 
For  some  seventeen  years,  until  the  United  States 
Supreme  Court  in  1824  dissolved  the  monopoly  of 
Fulton  and  Livingston,  others  who  might  have  used 
steam  propulsion  were  discouraged  from  doing  so  by 
the  claim  of  Pulton  and  his  associates  of  the  exclusive 
right  to  this  form  of  propulsion.  Meanwhile  the  devel- 
oping of  sailing  vessels  to  meet  the  rapidly  increasing 
trade  was  being  pushed,  and  even  after  the  Supreme 
Court  opened  the  way  to  the  use  of  steam  by  all,  and 
the  British  shipbuilders  began  to  apply  steam  to  trans- 
atlantic ships,  American  shipbuilders  thought  they 
could  outdo  the  British  with  large  and  fast  sailing 
vessels. 

For  a  generation  or  more  they  were  successful.  The 
clippers,  as  the  ships  were  called,  were  built  larger  and 
larger,  the  monarch  of  them  all,  the  Great  Republic, 
built  in  1853,  being  325  ft.  long,  of  53-ft.  beam  and 
4,565  tons  capacity.  She  was  square-rigged,  and 
according  to  a  photograph  of  her,  carried  more  than 
twentv  sails.  The  Commission  has  no  record  of  her 
fastest  performance  across  the  Atlantic,  but  one  of  her 
smaller  sisters  made  the  trip  in  nine  days  and  seven- 
teen hours.  The  British  were  at  first  having  indiffer- 
ent success  with  steam.  Side  wheels  were  used  exclu- 
sively, and  were  relied  upon  merely  as  an  aid  to  the 
pails,  being  set  so  high  that  they  were  entirely  clear  of 
the  water  when  the  ship  was  without  load. 

In  the  course  of  time,  however,  iron  hulls  replaced 
wood,  screw  propellers  took  the  place  of  the  old  paddle 
wheels  (the  first  transatlantic  screw  propeller  being  put 
into  service  about  1850)  and  steam  demonstrated 
beyond  question  its  superiority  over  sails.  Between 
1850  and  1860  the  proportion  of  ocean  freight  carried 
by  steam  is  said  to  have  increased  from  14  per  cent  to 
28  per  cent ;  and  the  era  of  the  clipper  was  past.  In 
extenuation  of  our  wasted  efforts  on  an  obsolete  method 
of  navigation,  it  may  be  noted  that  the  vast  resources 
of  the  United  States  in  coal  arid  iron  were  still  largely 
unknown,  and  American  shipbuilders  believed  England 
had  all  the  advantage  with  respect  to  both  products. 
When  we  learned  we  could  not  compete  with  sailing 
vessels  and  that  we  could  build  and  operate  steamships 
Britain  had  obtained  a  supremacy  that  we  have  never 
overcome. 

Early  Steamship  Companies  —  Tjte  Cunard  Line 

None  of  the  companies  in  the  transatlantic  trade 
in  the  colonial  days  are  in  existence  at  present.  The 
companies  operating  the  clippers  of  the  first  half  of  the 
nineteenth  century  have  likewise  disappeared.  The 
first  transatlantic  steamship  line,  the  Great  Western 
Steamship  Company,  was  short-lived.  The  second, 
which  sent  out  its  first  steamship  in  1849,  was  the 
Cunard  Company. 


Samuel  Cunard,  the  founder  of  the  company,  was  an 
American  of  Welsh  descent,  born  at  Halifax  in  1788. 
He  entered  the  shipping  business,  and  as  early  as  1838 
was  negotiating  for  the  establishment  of  a  line  between 
Liverpool,  Halifax  and  Boston.  The  Great  Western 
Steamship  Company  was  ahead  of  him  with  a  propo- 
sition to  carry  the  mails  between  England  and  America, 
but  Cunard  underbid  the  other  company  and  received 
a  ten-year  contract.  Four  wooden  paddle  boats,  each 
of  619  tons,  were  built,  and  the  first  of  these,  the 
Britarmiaj  made  the  voyage  from  Liverpool  to  Boston 
in  the  summer  of  1840  in  fourteen  days  and  eight 
hours,  including  twelve  hours  at  Halifax. 

The  first  contract  called  for  twenty  round  trips  per 
year,  but  by  1845  the  increasing  demands  of  trade  were 
met  by  a  new  contract  for  a  weekly  line.  Under  this 
second  contract  half  of  the  boats  were  run  to  New  York. 
Four  larger  and  faster  wooden  vessels  were  built. 

In  1849  a  competitor,  the  Collins  line,  subsidized 
by  the  United  States  Government,  entered  the  field 
with  larger  ships.  The  keen  competition  led  the 
Cunard  Company  in  1855  to  build  its  first  iron  ship, 
the  Persia,  which  was  for  some  time  faster  than  any 
other  vessel  afloat.  Like  the  other  steamships  of  that 
time,  she  was  rigged  for  auxiliary  sail  power  and  had 
side  paddle  wheels.  She  made  a  maximum  speed  of 
16%  knots  and  an  average  speed  of  14  knots,  and  was 
of  3,300  tons  gross. 

In  1858  the  Collins  Company  went  out  of  business. 
The  Cunard  Company  continued  to  improve  its  service, 
building  the  Scotia,  in  1862,  the  largest,  fastest  and 
last  of  the  side  wheelers.  New  York  became  the  sole 
port  for  all  of  the  mail  service,  although  smaller  and 
slower  vessels  were  run  to  Boston.  It  is  noteworthy 
that  these  inferior  vessels  were  screw-propelled,  but  the 
same  vear  the  Scotia  was  launched,  the  Cunard  Com- 
panv  built  the  China,  an  iron  screw  of  2,539  tons  gross, 
which  demonstrated  the  superiority  of  screws  over  pad- 
dle wheels,  on  the  grounds  of  both  greater  speed  and 
economv  in  space. 

The  founder  of  the  company  died  in  1865.  The 
company  continued  to  play  its  part  in  the  development 
of  steamships  and  is  today  active  in  all  parts  of  the 
world.  It  is  most  commonly  thought  of  by  the  public 
as  one  of  several  lines  operating  fast  passenger  liners 
with  frequent  sailings  to  and  from  Europe.  But  it  is 
a  heavy  freight  carrier  as  well. 

International  Mercantile  Marine  Company 

The  China,  was  not  the  first  successful  transatlantic 
screw  propeller.  In  1850  the  Inman  Line,  founded 
by  William  Inman  of  Leicester,  England,  began  busi- 
ness between  Liverpool  and  Philadelphia  with  the  iron 
screw  City  of  Clasqow.  In  1857  the  line  was  trans- 
ferred to  New  York,  where  it  became  so  popular  that 
bv  1866  the  service  was  increased  to  semi-weekly 
sailings. 

Manv  new  vessels  were  built  to  take  care  of  the  ever- 
growing  trade,  and  in  1888-89  the  company  put  into 
operation  two  ships,  the  City  of  New  York  and  the 
City  of  Paris,  each  with  twin  screws  and  each  of  about 
10,500  tons  gross.  A  great  advantage  of  the  twin 
screws  was  the  ability  to  proceed  with  a  rudder  out  of 
commission. 
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The  company  was  reincorporated  as  the  International 
Navigation  Company  in  1893,  and  in  1902  the  amalga- 
mation of  the  line  with  the  White  Star,  Red  Star, 
American,  Atlantic  Transport,  Leyland  and  White 
Star-Pom  in  inn  lines  resulted  in  the  formation  of  the 
International  Mercantile  Marine  Company.  Like  the 
Cunard  Company,  it  has  high-speed  passenger  service 
to  and  from  Europe  and  other  parts  of  the  world,  and 
freight  service  as  well. 

Other  European  Lines 
The  Hamburg-American  Line  is  one  of  the  oldest  of 
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the  transatlantic  lines,  having  been  organized  as  the 
Hamburg-American  Packet  Company  in  1847.  At 
first  it  relied  upon  sailing  vessels,  but  in  1853  it  put 
into  operation  an  iron  screw  of  2,349  tons.  Its  busi- 
ness grew' bo  that  by  1872  it  was  giving  a  weekly 
service.  It  built  four  twin-screw  vessels  in  1888,  the 
same  time  the  Inman  Line  built  the  City  of  New  York 
and  the  City  of  Paris,  and  up  to  the  beginning  of  the 
war  in.  1914  it  was  one  of  the  active  competitors  for 
thf  transatlantic  business. 

Another  German  company,  the  North  German  Lloyd, 
was  organized  in  1857.  It  likewise  grew  rapidly  and 
was  one  of  the  largest  factors  in  the  transatlantic  trade 
aa  well  as  that  of  many  other  parts  of  the  world  at  the 
beginning  of  the  war.  The  Compagnie  Generale 
Tran satl antique  (French  Line)  was  formed  in  1862, 
and  has  remained  the  principal  line  to  and  from 
France.  The  Holland-America  Line  was  organized 
In  1872,  to  ply  between  Netherlands  and  the  United 
States  as  its  name  implies.  The  Red  Star  Line  was 
organized  about  the  same  time,  to  run  between  the 
United  States  and  Belgium.  Ita  first  service  was 
between  Philadelphia  and  Antwerp,  but  another  line 
was  installed  to  and  from  New  York,  and  this  became 


the  principal  route.  Subsequently  the  Red  Star  Line 
became  part  of  the  International  Mercantile  Marine 
system. 

Other    companies    were    formed     to    specialize    in 
passenger    and    freight    service    between    New    York 
and    Spain,    Italy  .and    the    Scandinavian    countries, 
and  still  other  Hues,  listed  in  Chapter  7,  have  grown 
up  to  take  part  in  the  vast  freight  traffic  across  the 
Atlantic.    Several  of  these  latter  lines  are  possibly  more 
important  to  the  business  of  the  Port  of  New  York 
than  some  of  those  specifically  mentioned  in  the  pre- 
ceding   paragraphs.       The    passenger    lines,    however, 
driven  by  keen  competition 
to     provide    the     maximum 
speed,    safety    and    comfort, 
have  probably  done  most  to 
develop   the   many   improve- 
ments that  have  been  made 
in      steamships      since      the 
Savannah    crossed    the    At- 
lantic in  1818.     Besides  the 
substitution  of  iron  hulls  for 
wood  and  of  screw  propellers 
for  paddle  wheels,  these  im- 
provements  include  the  de- 
velopment   of    twin    screws, 
compound,  double  and  triple 
expansion      engines,      steam 
turbines,     water-tight     com- 
partments,    wireless     appa- 
ratus and  countless  other  in- 
ventions  that   have  changed 
shipping  from  the  precarious 
and    time-consuming    adven- 
ture of   Hendriek    Hudson's 
day  to  a  safe  enterprise  and 
one   that   can    be    conducted 
with  rapidity  and  regularitv. 
The  few  800-ft.  and  900-ft. 
ocean   greyhounds    in   exist- 
ence are  far  less  important  to  the  Port  of  New  York 
than  the  many  400-ft.  and  500-ft.  freighters;  but  the 
freighters  are  better  ships  because  of  the  competition 
that  has  resulted  in  the  greyhounds. 

American  Transatlantic  Lines 

Up  to  the  recent  war,  which  played  havoc  with  the 
world's  shipping-  and  resulted  among  other  things  in 
the  unprecedented  shipbuilding  activities  of  the  United 
States  Shipping  Board,  the  United  States  left  the  devel- 
oping of  transatlantic  steamship  lines  almost  entirely 
to  European  interests.  Thero  are.  two  principal  excep- 
tions to  this  statement — one  the  Collins  Line,  which 
as  already  stated  furnished  the  Cunard  Company  keen 
competition  in  its  early  years,  the  other  the  American 
Line. 

The  American  Line  was  established  in  1871  by  the 
Pennsylvania  Railroad  Company  to  operate  between 
Philadelphia  and  Liverpool.  The  line  was  under  the 
control  of  the  Pennsylvania  for  some  thirteen  years, 
after  which  it  passed  into  the  hands  of  the  International 
Navigation  Company,  predecessors  of  the  International 
Mercantile  Marine  Company. 
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Other  Foreign  Trade 

Aside  from  the  European  trade,  which  of  course 
began  with  the  first  settlement  in  the  American  colonies, 
the  West  Indies  trade  was  the  earliest  foreign  trade  of 
the  colonies,  and  it  was  of  great  importance  before  the 
Revolutionary  War.  As  most  of  the  islands  were  under 
British  control  the  Revolution  cut  off  our  commerce 
with  them,  and  we  have  seen  that  our  merchants  imme- 
diately began  to  repair  their  losses  by  building  up  the 
China  and  other  Far  Eastern  trade.  Subsequently 
came  the  trade  with  South  America,  Africa  and  other 
parts  of  the  world. 

Two  of  the  pioneers  in  steamship  service  to  China, 
and  probably  the  two  oldest  participants  now  in  exist- 
ence, were  the  Pacific  Mail  Steamship  Company  and 
the  Panama  Railroad.  The  steamship  company,  char- 
tered in  1848,  sent  its  first  vessel  out  for  San  Francisco, 
via  Panama,  the  same  year.  The  Panama  Railroad 
Company,  incorporated  the  following  year,  opened  a 
line  across  the  Isthmus  of  Panama  in  1855.  Its  pur- 
pose was  to  effect  the  transfer  of  through  cargo  between 
ships  on  the  Atlantic  and  others  on  the  Pacific.  It 
was  authorized,  however,  to  operate  steamships  on  both 
oceans,  and  it  did  this  to  such  an  extent  that  there  was 
sharp  competition  between  the  two  companies  on  both 
oceans.  The  competition  continued  until  1895,  when 
the  Pacific  Mail  Steamship  Company  withdrew  from 
the  Atlantic  and  the  Panama  Railroad  Company  from 
the  Pacific.  The  former  company  had  inaugurated 
steamship  service  between  San  Francisco  and  China 
and  Japan  in  1867. 

Regular  steamship  service  between  New  York  and 
Havana  was  inaugurated  in  1859.  The  Civil  War 
interrupted  this  service,  but  after  the  war  'a  number  of 
companies  sprang  up,  the  Atlantic  Mail  Steamship 
Company  in  1865.  Alexander  &  Sons  in  1869  and  the 
Clvde  Line  about  the  same  time.  James  E.  Ward  & 
Company,  founder  of  the  Ward  Line,  operated  sailing 
vessels  until  1877. 

Steam  operation  to  and  from  Brazil  dates  from  1866, 
when  the  New  York  &  Brazil  Mail  Steamship  Company 
opened  its  line.  The  companv  had  a  mail  contract  for 
ten  years  with  the  United  States  Government  and  made 
monthly  trips.  It  first  enlarged  its  fleet  rapidly,  but 
went  out  of  business  in  1875.  For  two  or  three  years 
there  was  no  service  to  Brazil,  and  even  though  a  second 
company  was  organized  in  1878  it  was  some  years  later 
before  the  service  reached  a  sound  basis. 

The  Red  "D"  Line,  after  operating  sailimr  vessels 
in  the  Venezuelan  tradp  for  about  fortv  years,  installed 
steamships  in  1879.  This  company  has  remained  in 
operation  in  the  same  trade  ever  since. 

In  all  of  the  foreign  trade  there  has  grown  up  beside 
the  large  steamship  companies  with  regular  sailings  for 
particular  ports  small  companies  maintaining  only  a 
few  vessels  in  the  " tramp"  service  —  that  is,  vessels 
dispatched  whenever  and  wherever  cargo  is  available. 
This  is  entirely  natural.  New  York  trades  with  all 
the  world,  but  the  volume  of  that  traffic  is  large  enough 
and  constant  enough  only  to  and  from  the  chief  ports 
to  warrant  a  regular  service.  The  large  lines  seem  to 
have  all  they  can  do  to  handle  this  regular  business, 
and  there  is  much  freight  left  for  the  tramps  and  small 


independent  vessels.  In  the  case  of  certain  commodi- 
ties, such  as  grain,  the  tramp  steamer  plays  a  larger 
and  more  important  part  than  the  liners. 

Coastwise  Shipping 

Coastwise  shipping  had  its  beginning  in  1627,  when 
Peter  Minuit  made  his  voyage  to  New  England  to 
establish  friendly  commercial  relations.  In  the  absence 
of  either  railroads  or  good  highways  the  colonies 
depended  almost  entirely  upon  the  coastal  waters  for 
intercommunication,  and  there  grew  up  an  extensive 
exchange  of  commodities. 

In  1809,  two  years  after  Fulton  steamed  up  the 
Hudson  with  the  Clermont,  the  steamer  Phoenix  went 
from  New  York  around  Cape  May  to  the  Delaware 
River  for  service  in  that  river.  A  little  later  other 
vessels  built  in  the  north  sailed  down  the  coast  for 
service  in  Southern  waters,  but  it  was  a  number  of 
years  before  any  regular  coastal  service  was  instituted. 
The  steam  sloop  ATbermarle  made  a  few  voyages  in 
1818  between  New  York  and  Wilmington,  N.  C.  The 
Robert  Fulton,  built  in  1819  for  ocean  service,  in  1820 
began  service  between  New  York  and  Cuba  via  Charlesr- 
ton  and  New  Orleans.  This  vessel,  which  was  158  ft. 
long,  of  33-ft.  beam  and  10-ft.  draft,  proved  to  be  a 
success  as  a  sea-going  steamer,  but  the  business  was  not 
sufficient  to  pay,  and  the  line  was  abandoned  in  1825. 

Regular  coastwise  service  may  be  said  to  date  from 
1832,  when  a  small  steam  packet,  the  David  Brown, 
began  to  operate  between  New  York  and  Charleston. 
Larger  vessels  replaced  her  later.  Before  1840  Charles 
Morgan  had  the  beginning  of  the  Morgan  Line  in  opera- 
tion, with  service  from  New  York  to  several  Texas 
and  Mexican  ports,  as  well  as  local  service  in  the  Gulf 
of  Mexico.  Service  to  Norfolk,  disregarding  an  unsuc- 
cessful attempt  in  1822  and  another  in  1835,  dates 
from  1844,  when  Peck,  Clyde  &  Company,  with  a 
screw-propelled  vessel  160  ft.  long,  effected  the  begin- 
ning of  the  Clyde  Line.  The  New  York  &  Savannah 
Steamship  Company  began  operations  between  those 
two  points  in  1848.  Steamship  service  between  New 
York  and  New  Orleans,  including  the  carrying  of 
mail?,  had  been  established  the  preceding  year,  the 
ships  touching  at  Charleston,  Savannah,  Havana  and 
Chagres.  The  stops  at  Charleston  and  Savannah  were 
discontinued  after  two  years. 

Other  companies  came  into  being  to  serve  one  or 
more  of  these  ports,  and  there  were  numerous  rate  wars. 
Some  of  the  original  companies  were  put  out  of  busi- 
ness, others  survived  and  grew  prosperous,  while  still 
others  in  present  existence  are  considerably  younger 
than  the  pioneers.  One  of  these  latter  is  the  Mallory 
Line,  which  dates  from  1871. 

Present  Organization  of  Coastwise  Shipping 

At  the  present  time  there  is  a  fairly  definite  assign- 
ment of  territory  between  a  few  companies.  The  Old 
Dominion  Line  had  the  Norfolk  trade  for  many  years, 
maintaining  daily  sailings,  although  it  abandoned  this 
a  few  months  ago.  The  Ocean  Steamship  Company 
has  the  Savannah  trade.  The  Clyde  Line  touches 
Jacksonville,  Charleston  and  Wilmington,  but  not  Nor- 
folk or  Savannah;  it  also  has  a  line  to  San  Domingo. 
The  Mallory  Line  confines  itself  to  Gulf  ports  —  G-al- 
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veston,  Mobile,  Tampa  and  Key  West.  The  Southern 
Pacific  Steamship  Company  (Morgan  Line)  is  a  com- 
petitor of  the  MaJlory  Line  in  the  Gulf  territory,  touch- 
ing both  New  Orleans  and  Galveston.  The  Clyde  and 
Mallory  lines,  as  well  as  the  Porto  Rico  and  Ward 
lines,  which  serve  Mexico  and  the  West  Indies,  have 
become  amalgamated  as  the  Atlantic,  Gulf  &  West 
Indies  Steamship  Lines, 

The  vessels  of  these  lines  conform  to  a  distinctive 
type  of  steamship  design.  In  general  they  differ  from 
the  transoceanic  vessels  in  that  while  they  have  the 
high  sides  necessary  to  make  them  seaworthy  in  heavy 
seas,  they  have  side  ports  as  well  as  hatches,  and  much 
of  their  cargo  is  trucked  through  the  side  ports.  Most 
of  them  operate  on  a  close  schedule,  and  they  are  built 
for  rapid  loading  and  discharging  rather  than  for  large 
cargoes.  They  average  smaller  than  the  vessels  in  most 
of  the  transoceanic  trades,  but  the  difference  is  not 
marked.  Some  of  them  are  oil  burners,  with  a  high 
percentage  of  cargo  space  and  capable  of  high  speed. 

Long   Island  Sound  and  Hudson   River   Service 

Steamer  service  in  Long  Island  Sound  preceded  rail- 
road service  along  the  parallel  mainland.  The  New 
York  &  Rhode  Island  Steamboat  Company  installed  a 
semi-weekly  service  between  New  York  and  Newport 
in  1822,  the  boats  making  a  one-way  trip  in  twenty- 
five  hours,  including  a  stop  at  New  London.  Faster 
boats  in  1829  reduced  the  time  from  New  York  to 
Providence  to  sixteen  hours.  Other  companies  entered 
the  field,  some  operating  between  New  York  and 
Providence,  to  connect  with  the  newly  opened  Boston 
&  Providence  Railroad,  others,  after  the  completion  of 
the  Providence  &  Stonington  Railroad,  operating  from 
New  York  to  Stonington. 

Because  of  these  lines  parallel  railroads  developed 
slowly.     (See  Chapter  5,  History  of  New  York's  Rail- 
road Development,  page  106.)    Ultimately  the  railroads 
were  built  and  proved  capable  of  taking  a  large  traffic 
Yet  so  great  is  the  exchange  of  commodities  between 
New  York  and  the  populous  New  England  districts 
that  the  Sound  lines  have  continued  to  draw  a  heavy 
traffic.     There  have  been  bitter  rate  wars  and  a  num- 
ber of  the  lines  have  been  forced  out  of  business.     At 
the   present  time  there  are  four  principal  companies, 
of  which  the  New  England  Steamship  Company,  con- 
trolling  the   Fall   River,    Providence,   New  Bedford, 
New  Haven  and  Bridgeport  lines,  is  in  turn  controlled 
by  the  New  York,  New  Haven  &  Hartford  Railroad. 
As  the  vessels  in  the  Sound  service  run  in  sheltered 
waters  most  or  all  of  the  way,  a  type  different  from 
that  in  the  south  coastwise  service  has  been  developed — 
vessels  with  shallow  hulls  and  the  superstructures  car- 
ried on  top  of  the  main  decks.     There  are  no  hatches, 
loading  and  discharging  are  performed  entirely  through 
side  ports,  and  in  many  of  the  vessels  the  upper  decks 
are    devoted  exclusively  to  passenger  service.      Even 
more  than  in  the  case  of  the  Southern  coastwise  service, 
the  objective  has  been  quick  turnarounds  rather  than 
large  cargoes. 

Hudson  River  traffic  has  a  history  in  a  general  way 
similar  to  that  of  the  Sound.  The  development  of  the 
inland  steamboat  has  reached  probably  its  highest  stage 
here     and  we  find  on  the  longer  runs  between  New 


York,  Albany  and  Troy,  vessels  as  large  as  the  smaller 
ocean  freighters;  with  far  less  cargo-carrying  capacity, 
however,  because  they  are  devoted  primarily  to  pas- 
senger service.  Smaller  vessels  ply  upon  the  shorter 
lines  of  the  river,  carrying  much  miscellaneous  freight, 
while  a  large  amount  of  coarse  freight,  such  as  build- 
ing material,  is  towed  in  scows. 

Ferries 

The  ferries,  at  least  the  railroad  ferries  across  the 
Hudson  and  the  Manhattan-Staten  Island  ferries,  are 
of  great  importance — scarcely  less  so  than  in  the  days 
when  they  provided  the  only  means  of  communication 
between  the  different  parts  of  the  Port. 

Ferry  service  between  New  York  and  Brooklyn  and 
between  New  York  and  New  Jersey  was  established  in 
the  seventeenth  century.  The  first  ferryboats  were 
rowboats  in  the  main,  although  sails  were  used  to  some 
extent.  Travel  on  them  was  precarious,  as  the  winds 
and  the  tides  often  carried  them  entirely  out  of  their 
courses.  Steam  ferries  were  tried  shortly  after  Robert 
Fulton's  first  steamboat  appeared,  but  for  a  time  they 
were  hardly  able  to  compete  with  the  team  ferries,  pro- 
pelled by  horses,  which  were  introduced  about  the  same 
time. 

Hudson  River  Service  —  The  first  Hudson  River 
ferry  was  established  in  1661  between  New  York  and 
the  foot  of  Communipaw  Avenue,  in  the  vicinity  of 
what  is  now  the  passenger  terminal  of  the  Central  Rail- 
road of  New  Jersey  in  Jersey  City.  The  rowboats 
constituting  the  fleet  made  trips  Mondays,  Wednesdays 
and  Fridays  "unless  extraordinary  occasions  pre- 
vented ".  The  proprietor  amiably  held  that  his  charter 
prohibited  persons  from  crossing  the  river  in  any  other 
way,  but  it  does  not  appear  that  he  was  able  to  enforce 
this  claim. 

About  1700  a  feny  to  Weehawken  was  established; 
in  1764,  one  to  Jersey  City,  then  called  Paulus  Hook ; 
in  1775,  one  to  Hoboken.  In  these  early  days  it  is 
stated  that  there  were  passenger  barges  about  20  ft.  long 
and  7  ft.  wide,  rowed  as  a  rule  by  four  men  and  carry- 
ing about  fourteen  passengers;  and  baggage  ferries, 
rowed  by  two  men,  and  carrying  horses  and  baggage. 

In  1809,  two  years  after  Fulton  had  demonstrated 
the  feasibility  of  his  steamboats,  he  applied  for  the 
right  to  operate  the  Paulus  Hook  ferry.  About  the 
same  time  John  Stevens,  who  owned  the  shore  line  of 
Hoboken,  petitioned  to  establish  a  steam  ferry  to  and 
from  Hoboken.  Both  petitions  were  granted.  Fulton 
and  Stevens  raced  to  see  which  could  get  his  steam- 
ferry  service  in  operation  first,  and  Stevens  was  suc- 
cessful, putting  into  service  in  October,  1811,  what  was 
probably  the  first  regular  steam-ferry  service  in  the 
world.     Fulton  inaugurated  his  ferries  in  July,  1812. 

Fulton's  earliest  boats  were  described  as  of  two  parts, 
each  80  ft.  long,  10  ft.  wide  and  5  ft.  deep,  separated 
by  a  strongly  braced  space  10  ft.  wide  which  carried 
a  water  wheel. 

From  this  time  forward  the  boats  were  improved 
with  the  development  of  steam  propulsion.  Impetus 
was  given  by  the  opening  up  of  the  New  Jersey  rail- 
roads. At  first  the  ferries  were  operated  independ- 
ently, but  ultimately  they  were  acquired  by  the  railroad 
companies,   additional  lines  being  added  to  care  for 
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the  traffic.  Now  all  of  the  ferries  in  lower  Manhattan 
are  under  railroad  control.  The  Edgewater  and  Dyck- 
mau  Street  ferries  to  and  from  Upper  Manhattan  have 
been  in  existence  only  a  comparatively  short  time  and 
are  far  less  important  commercially  and  industrially 
than  the  railroad  ferries. 

East  River  Ferries —  The  first  East  River  ferry 
appears  to  have  run  from  Peck  Slip,  Manhattan,  to  the 
vicinity  of  Fulton  Street,  Brooklyn.  The  New  York 
landing  was  removed  from  Peck  Slip  to  Maiden  Lane 
about  1700. 

Additional  landings  were  established  at  Coenties 
Slip  and  Joralemon  Street,  Brooklyn,  in  1774  and 
thereafter  one  line  after  another  was  opened  up  as  the 
traffic  seemed  to  demand  it.  Steam  ferries  were  tried 
on  the  East  River  about  three  years  later  than  on  the 
Hudson  River,  but  here  again  they  at  first  had  severe 
competition  from  the  team  boats.  It  is  interesting  to 
note  that  even  the  Fulton  interests  favored  the  team 
boats  as  more  easily  navigated  and  safer  in  winter. 

Before  the  team  lioats  became  obsolete  "double 
finders"  were  introduced,  which  made  it  unnecessary 
as  hitherto  to  turn  the  vessel  around  before  or  after 
landing.  The  gears  were  so  arranged  that  the  horses 
could  work  continuously  in  one  direction  whichever  waj 
(he  boat  was  going. 


Stolen  Island  Ferries  —  Staten  Island's  first  ferry 
connections  were  across  the  comparatively  narrow 
waters  of  the  Narrows,  the  Kill  van  Kull  and  the 
Arthur  Kill.  Apparently  there  were  four  ferries, 
from  Long  Island,  Bergen  Point,  Elizabethport,  and 
Perth  Amboy,  in  operation  before  the  Revolutionary 
War. 

A  steam  ferry,  making  two  round  trips  daily,  was 
established  in  1817,  in  connection  with  Captain  Van- 
derbilt's  through  route  from  New  York  to  Philadelphia. 
As  recently  as  I860  the  ferries  were  passing  through 
the  kills  from  Manhattan  to  Tompkinsville,  but  ulti- 
mately the  Staten  Island  Railway  and  the  lines  on  the 
Xew  Jersey  mainland  rendered  the  long  water  route 
u n profitable,  and  the  terminal  for  the  Manhattan  boats 
was  established  at  or  near  the  present  St.  George  ter- 
minal, at  the  north  end  of  the  island.  The  Manhattan 
line  has  Wen  operated  by  the  City  of  New  York  since 
1905.  The  length  of  the  run  and  the  more  severe 
weather  conditions  encountered  by  these  boats  have  had 
their  influence  on  the  development  of  the  1  touts,  which 
are  the  largest  ferry  hunts  in  the  harbor. 

ToWBOATR 

There  remain  to  help  differentiate  New  York  Harbor 
from  any  other  in  the  United  States  if  not  in  the  world 


Pier  Frontage    en  Manhattan   Devoi 

As  on  the  Hudson  River,  the  steam  ferry  ultimately 
came  into  its  own,  since  which  time  there  has  been 
improvement  with  the  development  of  the  art  of  steam 
navigation.  The  East  River  ferries  have  never  been 
devek>]>ed  to  as  high  a  state  as  those  on  the  Hudson 
River,  because  of  financial  vicissitudes  and  lessened 
demand  for  service  after  the  construction  of  the  bridges 
over  the  river.  A  number  of  them  have  been  discos 
tinued  within  the  last  generation,  and,  as  shown  in 
Chapter  1!)  on  ferries,  none  of  those  surviving  carries  a 
traffic  comparable  with  that  of  most  of  the  Hudson 
River  ferries. 


•A  to  Steamships   in  Coastwise  Service 

a  great  number  of  towboats,  lighters,  car  floats  and 
other  local  harbor  craft.  Car  floats  are  an  element  of 
railroad  operation  and  are  dealt  with  historically  in 
Chapter  5.  Lighters,  while  extensively  used  for  other 
than  railroad  purposes,  are  also  primarily  railroad 
developments,  and  are  discussed  in  the  same  chapter. 
Towboats,  because  of  their  direct  service  in  the  moving 
as  well  as  in  the  loading  and  unloading  of  ships,  can 
best  be  considered  in  this  chapter. 

In  the  colonial  days  the  small  sailing  vessels  entered 
the  harbor  without  assistance  and  came  to  anchor  in 
the  stream,  lioth  their  cargo  and  their  passengers  l>cine 
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"  lightered  "  in  small  boats.  As  it  became  the  practice 
to  dock  at  wharvuB,  and  as  the  ships  became  larger  and 
more  difficult  to  maneuver,  there  grew  the  first  need 
for  towboats. 

Towing  service  was  first  supplied  by  small  passenger 
steamboats,  which  were  available  chiefly  during  off 
hours  and  dull  seasons.  For  nearly  a  generation  after 
the  invention  of  steamboats,  sailing  vessels  depended 


a  powerful  vessel,  built  to  buck  winds,  tides  and  heavy 
seas,  and  to  haul  heavy  loads.  She  may  be  found 
flunked  on  either  side  by  a  loaded  car  float;  or  towing 
a  ship  five  times  her  length  through  the  crowded  waters 
of  the  Upper  Bay  and  the  rivers  of  the  harbor;  or  con- 
ducting three  large  coal  barges  through  Long  Island 
Sound  to  New  England.  She  may  be  seen  teamed  with 
another  tug  drawing  an  acre  or  more  of  canal  boats  or 
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upon  such  steamboats  for  towing  service.  In  1825 
what  is  believed  to  have  been  the  first  steam  towboat 
was  built  by  the  New  York  Drydock  Company.  Pas- 
senger steamboats  continued  to  serve  as  towboats  for 
some  years  after  this,  particularly  the  older  boats 
displaced  in  the  passenger  service  by  newer  models. 
Gradually,  however,  the  business  of  towing  passed  into 
the  hands  of  companies  specializing  in  the  business. 

With  the  construction  of  the  railroads  and  the  adop- 
tion of  lighterage,  there  came  a  further  great  demand 
for  towboats  to  move  the  lighters.  This  second  use 
was  extended  to  the  full  navigable  length  of  the  Hudson 
and  to  the  Sound  and  coastwise  service.  The  tugs  that 
now  appear  in  New  York  Harbor  include  ocean-going 
lugs  considerably  larger  than  the  transoceanic  ships  of 
Hendrick  Hudson's  time,  to  say  nothing  of  the  vessels 
that  brought  Columbus  and  his  band  to  America  in 
1492. 

The  early  towboats  were  sidewheelers.  One  of  the 
earliest  was  the  Titan,  a  vessel  175  ft.  long  and  of 
29-ft.  beam,  built  in  1852  to  stand  the  heavy  weather 
of  ocean  towing.  Screw  propellers  were  built  and  used 
to  some  extent  before  the  sidewheelers  came  into  wide 
use,  but  it  was  some  time  before  they  demonstrated 
their  marked  superiority.  The  last  sidewheel  towboat 
was  removed  from  New  York  waters  in  1859  when  she 
was  sold  to  New  Orleans  merchants.  Subsequently  she 
was  converted  into  a  Confederate  gunboat. 

The  tugboat  of  today  in  its  highest  development  is 


sand  scows  down  the  Hudson.  Or  she  may  be  seen 
working  with  as  many  as  six  of  her  mates  warping  a 
900-ft.  ship  into  her  slip.  She  is  as  vital  to  local 
marine  operations  as  the  horse  was  before  motor  trucks 
were  known  to  the  moving  of  goods  on  the  streets, 

Docking  Facilities 

For  many  years  the  only  landing  place  in  New  York 
was  the  small  one  near  the  foot  of  Broad  Street.  Ships 
were  not  permitted  to  dock  there,  but  the  cargoes  — 
and  passengers  as  well  —  were  transferred  between 
ship  and  wharf  by  means  of  scows,  the  ship  being 
anchored  in  the  river.  These  scows  were  the  fore 
runners  of  the  lighters  of  tuday,  and  the  negroes  who 
loaded  and  unloaded  them  were  the  first  longshoremen. 

1695 —  Janvier  presents  a  series  of  maps  of  New 
York,  the  first  one  dated  1695,  the  last  1803.  The  map 
of  1695  shows  the  one  dock  or  basin  referred  to  in  the 
previous  paragraph.  The  Hudson  River  waterfront 
was  entirely  undeveloped.  The  wall  at  Wall  Street 
was  virtually  the  boundary  between  civilization  and 
wilderness. 

1729  — The  next  map,  dated  17-9,  shows  expansion 
far  beyond  Wall  Street,  but  mainly  along  the  East 
River.  The  original  dock  remained,  in  addition  to 
which  there  were  numerous  small  wharves,  slips  and 
basins,  many  of  which  were  devoted  to  ship  repairing 
and  shipyards.  There  were  then  just  two  docks  on 
the   Hudson,   in   the  vicinity  of  what   is  now   Cedar 
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Street.      Most  of  the  territory  west  of  Broadway  was 
taken  up  with  "Kings  Farms". 

1765  — The  third  map,  dated  1765,  records  the  lay- 
ing out  of  numerous  streets  on  the  West  Side,  but  the 
main  development  was  still  along  the  East  River, 
extending  beyond  Corlears  Hook.  The  Boston  Post 
Road,  running  northeasterly,  was  the  main  thorough- 
fare. There  were  some  additional  piers  on  the  East 
River,  but  none  on  the  Hudson. 

Even  at  this  time  the  piers  were  very  short,  and  most 
of  the  waterfront  development  consisted  of  quays  and 
basins. 

1766-67 — Although  only  a  year  or  two  after  its 
predecessor,  the  map  of  1766-67  reveals  the  beginning 
of  business  activity  on  the  West  Side.  Three  or  four 
small  docks  are  shown,  together  with  Paulus  Hook 
ferry,  which  we  have  seen  was  opened  in  1764.  Inland 
on  the  West  Side  appear  a  foundry  and  a  brewery. 
The  East  River  on  this  map  shows  almost  continuous 
waterfront  development  from  the  Battery  to  Corlears 
Hook. 

1782  —  The  map  dated  1782  shows  for  the  first  time 
a  long  pier  on  the  Hudson  River  at  Vesey  Street  —  a 
pier  longer  than  any  on  the  East  River,  which  had, 
however,  very  little  unoccupied  space  south  of  Corlears 
Hook.  One  or  two  additional  piers  are  indicated  on 
the  Hudson  River,  bringing  the  total  to  five  or  six. 

180S  —  The  final  map  of  the  series,  made  by  the  city 
surveyor  in  1803,  shows  streets  laid  out  or  planned  for 
the  entire  city  as  far  north  as  155th  Street.  There  had 
been  much  filling  of  low  land  and  pushing  out  of  the 
waterfront  as  compared  with  the  earlier  maps. 

This  map  indicates  forty-one  landing  places  of  one 
sort  or  another  on  the  East  River  as  compared  with 
ten  or  eleven  on  the  Hudson. 

Details  have  not  been  obtained  as  to  the  history  of 
the  developments  on  the  Long  Island,  Staten  Island 
and  New  Jersey  waterfronts,  but  these  developments 
have  taken  place  mainly  in  the  last  hundred  years. 
The  gradual  shifting  in  the  nineteenth  century  of  the 
main  base  of  operations  from  the  East  River  to  the 
Hudson  has  been  a  natural  process,  due  to  the  greater 
width  and  depth  of  the  Hudson,  its  superior  align- 
ment, and  the  entry  of  the  railroads  as  factors  in 
shipping. 

Early  Dockage  Rates 

The  scale  of  dockage  rates  at  the  public  wharves  at 
the  close  of  the  seventeenth  century,  as  given  in  Valen- 
tine's "  History  of  New  York,"  published  in  1853,  was 
as  follows:  For  vessels  of  1  to  5  tons,  six  shillings; 
5  to  10  tons,  nine  shillings;  10  to  15  tons,  twelve  shil- 
lings: 15  to  25  tons,  1  pound;  25  to  50  tons,  1  pound 
10  shillings;  more  than  50  tons,  2  pounds  10  shillings. 
The  rates,  be  it  understood,  did  not  cover  any  berth- 


ings, inasmuch  as  ships  did  not  dock  at  the  pier;  they 
merely  embraced  the  right  to  use  the  wharf  as  a  light- 
erage wharf.  The  wharf  was  shedded  only  a  short  dis- 
tance beyond  low  water,  says  Valentine  (probably  two 
blocks  inland  of  the  present  bulkhead  line),  and  even 
scows  could  land  only  at  the  end  of  the  pier.  The  first 
mention  of  the  wharf  is  in  1664,  and  it  is  stated  to 
have  been  the  only  one  as  late  as  1666.  It  was  extended 
fiftv  feet  in  1669. 

Freight  Brokerage  and  Forwarding 

An  important  element  of  the  conduct  of  shipping  at 
the  Port  of  New  York  is  the  freight  brokerage  and 
forwarding  business.  G.  W.  Engiehardt  in  "New 
York,  the  Metropolis"  describes  the  procedure  briefly 

as  follows: 

"  Where,  as  here  in  New  York,  bo  much  foreign  business  is 
carried  on,  the  forwarding  and  freight  brokerage  business  assumes 
uncommon  importance. 

"About  thirty-five  or  forty  houses  figure  here  as  freight 
brokers,  and  most  of  them  are  forwarders  also.  The  business  of 
the  freight  broker  is  to  secure  favorable  rates  for  the  shipper 
from  the  steamship  lines  direct  and  connecting,  lie  looks  to 
(he  transportation  agency  for  compensation,  and  attends  to  all 
the  formalities  with  which  the  shipper  may  be  unfamiliar.  His 
clientele  consists  largely  of  inland  manufacturers  seeking  a 
market  for  their  surplus  output  abroad. 

"  But  the  forwarding  branch  of  the  business  is  the  more 
important.  Export  and  commission  houses  do  their  business 
largely  through  the  forwarder.  He  takes  full  charge  of  goods, 
at  (ends  to  hauling,  etc.,  and  sees  that  the  goods  reach  destina- 
tion. He  maintains  offices  in  London  and  in  other  cities  over 
sea*,  and  is  sometimes  the  middleman  for  foreign  railroads. 
'1  hrotigh  him  rates  may  be  obtained  to  any  city  or  town  on  the 
other  side.  A  market  replete  with  home-made  goods  is  his 
harvest,  for  then  the  movement  sets  in  to  sell  the  factory  surplus 
abroad." 

Shipbuilding  and  Repair  Plants 

Shipbuilding  was  an  important  industry  at  the  Port 
of  New  York  in  the  colonial  days,  and  in  fact  up  to 
the  middle  of  the  nineteenth  century,  until  the  passing 
of  the  clipper  ship.  Since  then  the  Port  had  not  been 
as  active  in  this  line  as  her  commerce  would  warrant 
until  the  recent  war,  when  yards  were  opened  up  here 
and  at  available  sites  all  up  and  down  our  coast  in  the 
effort  to  offset  the  destruction  caused  by  the  German 
submarine  fleet.  The  activities  of  these  yards  have 
largely  subsided  since  the  signing  of  the  armistice,  and 
it  remains  to  be  seen  whether  New  York  and  the  coun- 
try will  be  content  to  trail  their  European  rivals  as 
before  the  war  in  the  building  of  ships  to  handle  the 
world's  trade. 

New  York  has  some  fifteen  drydock  and  marine  rail- 
way plants  for  ship  repair  work.  None  of  them,  how- 
ever, are  capable  of  handling  the  largest  liners,  and 
few  can  accommodate  the  average  freighter.  They  are 
suited  in  the  main  to  the  handling  of  tugs,  lighters, 
vachts  and  the  smaller  craft. 
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All  but  one  or  two  of  the  railroads  entering  the  Port 
of  New  York  are  old  railroads,  dating  back  to  the  time 
when  the  construction  of  twenty-five  miles  of  railroad 
was  a  large  undertaking.  All  but  one  or  two  have 
been  created  by  the  piecing  together  of  short  lines,  not 
always  so  related  to  each  other  as  to  form  a  strictly 
logical  system.  Hardly  one  of  them  reflects  any  early 
attempt  to  obtain  a  favorable  position  for  handling  the 
transcontinental  business  of  the  first  port  of  the  land. 
Early  financial  difficulties  militated  further  against 
provision  while  there  was  opportunity  to  handle  to  the 
best  advantage  the  enormous  tonnages  to  come. 

And  yet  all  of  these  railroads  are  new,  as  time  is 
recorded  in  history.  They  have  come,  some  of  them 
as  pitifully  small  projects,  and  have  expanded  over 
the  entire  port  and  hinterland,  and  have  clung  to  ter- 
minal facilities  and  methods  so  inadequate  as  to  seem 
medieval  —  and  yet  it  has  all  practically  happened  over 
night.  A  century  ago  there  were  no  railroads.  New 
York  was  here,  only  a  twentieth  of  its  present  size,  but 
acquiring  importance  through  the  beginnings  of  its 
water-borne  commerce.  Eighty  years  ago  there  were 
a  few  "streaks  of  rust"  running  short  distances  from 
the  Port,  but  few  had  the  hardihood  to  propose  that 
the  railroad  try  to  compete  with  the  inland  waterway. 
By  this  time  the  Erie  Canal  had  virtually  marked  New 
York  to  be  the  country's  chief  port.  Fifty  years  ago 
it  had  become  evident  that  the  railroads  could  compete 
with  the  inland  waterways,  and  several  of  the  "  streaks 
of  rust"  had  grown  into  trunk  lines;  yet  their  owners 
were  only  coming  to  realize  that  something  better  was 
needed  in  the  way  of  terminal  service  than  lighterage 
by  contract  with  private  companies,  and  they  were 
beginning  to  build  car  floats  and  to  open  pier  stations. 
And  by  that  time  the  railroads  were  hedged  in  by  the 
urban  development  they  had  helped  bring  about,  and 
the  opportunity  had  passed  for  a  better  planned  ter- 
minal system  except  at  enormous  cost  and  by  joint 
action. 

In  short,  the  Port  of  New  York  was  waiting  for  the 
railroads  when  they  came;  and  when  they  came,  the 
Port  grew  beyond  the  most  optimistic  visions  of  the 
railroad  pioneers,  beyond  their  financial  capabilities 
to  provide  for  handling  the  resultant  business,  beyond 
the  possibilities  for  relief  offered  through  the  advance- 
ment of  the  art  of  engineering  in  the  matter  of  bridges, 
tunnels  and  terminals.  Never  able  to  catch  up,  the 
railroad  operators  were  forced  to  content  themselves 
with  certain  local  improvements  in  a  very  imperfect 
system  of  terminal  operations. 

Growth  of  the  Railroads 

It  was  in  1851,  only  09  years  ago,  that  the  Erie, 
which  may  fairly  be  called  New  York's  first  trunk  line, 
ran  its  first  train  through  from  the  Hudson  River  to 
Thmlcirk  on  Lake  Erie.      Tt  was  no  longer  ago  than 


1892  that  the  Lehigh  Valley  likewise  pushed  its  way 
through  to  Lake  Erie.  In  1851  what  is  now  New  York 
City  had  a  population  of  not  more  than  700,000,  and 
the  total  population  of  the  Port  District  was  barely 
900,000.  In  1892  the  corresponding  figures  were 
approximately  2,700,000  and  3,650,000.  Now  they 
are  about  5,600,000  and  8,000;000. 

Erie  —  New  York's  First  Trunk  Line 

Strangely  enough,  the  first  of  New  York's  railroads 
to  attain  the  dignity  and  importance  of  a  trunk  line 
was  built  as  a  single  project,  and  not  by  the  joining 
up  of  iragmentary  lines.  In  1832,  when  the  total 
railroad  mileage  in  the  United  States  was  only  130 
miles,  the  New  York  &  Erie  Railroad  Company  was 
incorporated  to  build  a  line  across  the  southern  part 
of  New  York  State,  and  surveys  were  made  almost 
immediately.  Financial  and  engineering  difficulties 
were  encountered,  and  it  was  1841  before  the  first 
46-mile  section,  from  Piermont  on  the  Hudson  to 
Goshen,  was  opened,  the  State  of  New  York  having 
meanwhile  loaned  the  company  $3,000,000  to  hasten 
the  work  of  construction.  From  that  time  on,  how- 
ever, the  work  proceeded  more  rapidly  than  on  most 
other  lines  in  those  days,  and  on  April  22,  1851,  the 
opening  of  the  entire  line  from  Piermont  to  Dunkirk, 
on  Lake  Erie,  a  distance  of  about  450  miles,  was  cele- 
brated as  a  national  event.  This  was  then  the  longest 
single  railroad  in  the  world. 

Twelve  years  later  a  line  to  Buffalo  was  acquired  by 
purchase,  and  in  1883,  the  New  York  &  Erie  Railroad 
Company  having  meanwhile  passed  through  a  receiver- 
ship, a  through  line  to  Chicago  was  obtained  through 
the  acquisition  of  the  New  York,  Pennsylvania  &  Ohio 
Railroad.  The  line  to  Dayton,  Ohio,  was  acquired 
about  the  same  time.  Out  of  another  reorganization 
in  1895  grew  the  present  corporation,  the  Erie  Railroad 
Company. 

Entrance  to  Jersey  City  —  Less  can  be  said  for  the 
vision  of  the  Erie  pioneers  in  the  matter  of  eastern 
terminals  than  in  that  of  transcontinental  facilities. 
IJoth  topography  and  political  boundaries  seemed  to 
them  to  jK)int  to  Piermont,  some  22  miles  north  of 
Jersey  Citv  on  the  west  bank  of  the  Hudson,  as  the 
site  for  their  rail  terminal.  Here  was  the  most  south- 
erly break  in  the  high  hills  flanking  the  river,  the 
precipitous  Palisades  beginning  at  that  point  and 
extending  south  virtually  unbroken  to  a  point  opposite 
the  extreme  south  end  of  Manhattan  Island.  Hc^re 
also  was  the  most  southerly  site  for  a  terminal  within 
New  York  State — and  in  its  beginnings  the  Erie  was 
distinctly  a  New  York  enterprise,  built  under  a  New 
York  charter  with  the  aid  of  a  loan  from  the  State. 
Hence  its  promoters  thought  it  satisfactory  to  locate 
its  railhead  at  Piermont  and  install  a  line  of  steamers 
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for  both  passengers  and  freight  from  there  to  a  pier  at 
the  foot  of  Duane  Street  in  Manhattan. 

Other  interests  thought  differently  as  to  the  adequacy 
of  this  arrangement  for  the  business  to  come.  They 
built  a  line,  or  a  series  of  three  short  lines,  from  Jersey 
City  to  Suffern  on  the  line  from  Piermont,  and  under- 
took to  prove  the  superiority  of  an  all-rail  service 
with  only  a  short  ferry  across  the  Hudson.  Then  fol- 
lowed a  bitter  warfare,  in  which  the  Erie,  besides  speed- 
ing up  its  steamers,  first  denied  the  New  Jersey  lines 
a  physical  connection  at  Suffern,  and  then  established 
the  same  rates  from  Suffern  west  as  from  New  York 
west. 

Despite  these  handicaps,  the  New  Jersey  lines 
proved  their  case,  and  in  1852  the  Erie  came  to  terms 
and  acquired  by  lease  the  three  offending  lines.  From 
then  until  1862  the  Erie  passenger  trains  used  the 
Jersey  City  station  of  the  New  Jersey  Railroad  & 
Transportation  Company  (now  a  part  of  the  Pennsyl- 
vania), while  the  Erie  continued  to  handle  its  freight 
at  Piermont.  In  1862  the  company  opened  its  own 
terminals  at  Jersey  City,  and  transferred  most  of  its 
freight  business  to  that  point. 

Thus  the  first  trunk  line  of  the  Port  established  an 
all-rail  line  to  the  heart  of  the  Port  only  when  it  was 
forced  to  do  so,  and  did  not  equip  itself  to  handle 
freight  there  in  cars  until  fifteen  years  after  the  prede- 
cessors of  the  New  York  Central  had  obtained  permis- 
sion to  build  a  line  almost  the  length  of  Manhattan. 

New  York,  Susquehanna  &  Western  —  The  New 
York,  Susquehanna  &  Western  Railroad  was  formed 
in  1881  by  the  amalgamation  of  a  number  of  short 
lines  built  in  the  70's  and  early  80*8  in  northern  New 
Jersey.  At  that  time  it  extended  from  Marion  on  the 
Pennsylvania,  2%  miles  from  Jersey  City,  to  Gravel 
Place,  near  Stroudsburgr  Pa.,  where  it  connected  with 
the  Delaware,  Lackawanna  &  Western  Railroad. 
Another  part  of  it  ran  to  Unionviile,  N.  Y.,  and  was 
subsequently  extended  to  Middletown,  N.  Y.  In  1892 
it  acquired  the  Wilkes-Barre  &  Eastern  Railroad,  which 
was  then  under  construction,  and  completed  it  the  fol- 
lowing year  from  Stroudsburg  to  Wilkes-Barre.  The 
Erie  acquired  the  New  York,  Susquehanna  &  Western 
by  lease  in  1899: 

The  New  York,  Susquehanna  &  Western  handles 
most  of  the  Erie's  coal  business.  It  has  a  separate 
coal  terminal  at  Undercliff,  N.  J.,  about  opposite  110th 
Street,  New  York. 

Other  Local  Feeder  Lines  —  The  Erie  has  several 
other  short  lines  coming  to  New  York,  which  give  it 
the  most  extensive  local  feeder  system  of  any  railroad 
in  the  Port.  They  include  the  Northern  Railroad  of 
New  Jersey,  the  New  Jersey  &  New  York  Railroad, 
the  Newark  branch  and  the  Greenwood  Lake  branch. 

Some  of  these  short  lines  are  nearly  as  old  as  the 
Erie  itself.  The  Northern  Railroad  of  New  Jersey, 
chartered  in  1854  and  opened  in  1859,  was  subsequently 
leased  by  the  Erie.  It  ran  21  miles  from  Bergen 
Junction  on  the  Hackensack  Meadows  through  Sparkill 
on  the  old  Erie  line  to  Piermont,  whence  a  four-mile 
extension  was  immediately  made  to  Nyack.  The  New 
Jersey  &  New  York  Railroad,  itself  a  consolidation  of 
earlier  roads,  the  first  of  which  was  chartered  in  1858, 
is  another  of  the  Erie  subsidiary  lines.      It  extends 


from  Rutherford  Junction  to  New  City,  N.  Y.,  25 
miles,  crossing  the  original  Erie  at  Nanuet,  while  a 
branch  also  reaches  Haverstraw,  N.  Y. 

These  lines  are  east  of  the  Erie's  present  main  line. 
West  of  it  an  independent  line  from  Paterson  south 
to  Newark,  and  another  running  west  from  Bergen 
Junction  to  Newark,  were  combined  after  the  Erie 
acquired  them  to  form  the  Newark  branch  of  the  Erie. 
Bearing  still  further  west  is  the  Greenwood  Lake 
Branch,  chartered  in  1878  as  the  New  York  &  Green- 
wood Lake  Railroad.  It  is  45  miles  long,  with  short 
branches  to  West  Orange  and  Essex  Fells,  New  Jersey. 

The  Erie  ranks  fourth  in  mileage  of  the  railroads 
entering  the  Port.  In  the  main  it  occupies  territory 
intermediate  between  that  of  the  New  York  Central 
and  the  Pennsylvania,  although  all  three  roads  reach 
many  of  the  same  points.  Besides  Buffalo  and 
Chicago,  the  Erie  reaches  Cincinnati,  Cleveland  and 
the  Youngstown  district,  and  through  its  subsidiary, 
the  New  York,  Susquehanna  &  Western,  as  well  as 
through  a  branch  line  of  its  own,  it  taps  the  coal  fields 
of  northeastern  Pennsylvania. 

Like  most  of  the  other  railroads  of  the  Port  of  New 
York,  the  Erie  has  within  the  Port  District  pier  and 
inland  rail  stations  reached  only  by  car  float,  as  well 
as  passenger  and  team  ferries.  These  will  be  referred 
to  more  fully  under  the  heading  of  New  York  terminals. 
It  also  has  within  the  Port  District,  besides  the  main 
and  feeder  lines  mentioned,  a  9-mile  detour  around 
Paterson  for  main-line  freight,  a  connection  with  the 
Pennsylvania  at  Marion  Junction  and  tracks  to  the 
Erie's  waterfront  terminal  at  Weehawken. 

New  York  Central  and  West  Shoee 

While  the  Erie  was  being  pushed  through  the  New 
York  Central  was  coming  into  being  as  a  trunk  line 
by  quite  a  different  process,  through  the  joining  of 
ready-made  lines  which,  while  not  forming  a  direct 
route  to  the  West,  had  an  advantage  in  avoiding  the 
mountain  ranges  farther  south.  By  1853  the  lines  had 
attained  the  status  of  a  through  route,  although  ferry 
service  at  Albany  was  depended  upon  until  1866,  and 
consolidation  of  the  lines  meeting  at  that  point  came 
three  years  later. 

Impetus  for  this  development  was  furnished  by  the 
competition  of  Boston,  because  there  was  rail  connec- 
tion between  East  Albany  and  Boston  about  ten  years 
(in  1841)  before  there  was  similar  connection  between 
East  Albany  and  New  York,  and  the  outlet  to  Boston, 
while  50  miles  longer  than  the  present  line  from 
Albany  to  New  York,  was  in  a  direct  line  with  the 
chain  of  railroads  across  New  York  State.  Thus  the 
New  York  Central  of  today,  as  far  as  New  York  City 
is  concerned,  grew  out  of  a  successful  effort  to  inter- 
cept traffic  that  threatened  to  go  elsewhere,  rather  than 
out  of  any  carefully  developed  plan  for  a  direct  or 
otherwise  advantageous  route  to  the  West.  The  result 
is  what  is  known  as  the  "Water  Level  Route"  —  a 
line  that  is  seemingly  indirect,  and  longer  than  several 
of  its  competitors,  but  that  avoids  their  higher  sum- 
mits and  so  is  able  to  hold  a  large  share  of  the  traffic. 

The  first  link  of  the  New  York  Central  chain  was 
the  second  railroad  to  be  built  in  the  country,  the 
Albany  and  Schenectady  line,  opened  in  1831.     The 
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Utica  and  Schenectady  line  was  opened  five  years 
later,  and  by  1842  it  was  possible  to  travel  from 
Albany  to  Buffalo  entirely  by  rail.  A  passenger  had 
to  ride  on  seven  different  railroads,  however,  changing 
cars  six  times,  changing  stations  nearly  as  many  times, 
and  consuming  more  than  thirty  hours.  These  incon- 
veniences were  overcome  in  1853,  when  all  of  the  lines 
were  consolidated  to  form  the  New  York  Central 
Railroad. 

In  the  early  days  there  was  strong  doubt  as  to  either 
the  possibility  of  railroads  competing  successfully  with 
water  routes,  or  the  propriety  of  permitting  such  com- 
petition if  possible.  The  Erie  Canal  had  just  been 
built,  and  to  protect  it  the  State  first  prohibited  the 
rail  lines  from  carrying  freight,  later  allowed  them 
to  carry  it  only  during  the  closed  season  of  the  canal, 
and  still  later  extended  the  privilege  to  cover  the  entire 
year,  but  charged  the  companies  tolls  equal  to  the 
canal  tolls.  Meanwhile,  although  efforts  were  made  as 
early  as  1832  to  build  a  railroad  from  New  York  to 
Albany,  and  a  roundabout  route  (via  Bridgeport, 
Conn.)  was  actually  opened  for  service  in  1842,  it  was 
ten  years  later  before  the  present  direct  line  of  the 
New  York  Central  was  completed. 

Hudson  River  Railroad  —  In  1846,  despite  the 
opposition  of  the  navigation  interests  on  the  lludson, 
the  Hudson  River  Railroad  Company  was  chartered. 
The  road  was  opened  from  New  York  to  Poughkeepsie 
late  in  1849  and  from  Poughkeepsie  to  East  Albany  in 
1851.  The  ferry  service  at  Albany  was  replaced  in 
1866  by  a  bridge,  and  the  two  roads  coming  together 
at  the  bridge  were  consolidated  in  1869  to  form  the 
New  York  Central  &  Hudson  River  Railroad.  Con- 
trol of  the  Lake  Shore  &  Michigan  Southern  Railway 
was  acquired  in  1873,  giving  the  company  a  through 
route  to  Chicago. 

The  charter  of  1846  granted  the  right,  subject  to 
permission  from  the  City  of  New  York,  to  build  a  line 
down  the  West  Side  of  Manhattan.  That  permission 
was  given  the  next  year,  and  the  West  Side  tracks 
were  laid  as  part  of  the  Hudson  River  Railroad.  The 
line  handled  passenger  as  well  as  freight  business,  inas- 
much as  the  Park  Avenue  line  to  what  is  now  Grand 
Central  Station  belonged  to  an  entirely  different  com- 
pany, the  New  York  &  narlem  Raiiroad  Company. 
The  Hudson  River  Railroad  Company  established  a 
passenger  station  at  Chambers  Street,  but  drew  its 
passenger  cars  by  horses  between  that  point  and 
Thirtieth  Street. 

The  company's  freight  traffic  grew  to  such  an  extent 
that  the  company  was  forced  to  find  a  site  inland  from 
the  waterfront  for  a  downtown  terminal.  On  this  site, 
at  Beach  and  Varick  Streets,  was  built  the  St.  Johns 
Park  Terminal,  after  which,  in  1868,  the  tracks  south 
to  Chambers  Street  were  removed.  In  1871,  the  same 
year  the  first  Grand  Central  Station  was  completed  at 
Fourth  Avenue  and  Forty-Second  Street,  the  Spuyten 
Duyvil  &  Port  Morris  Railroad,  connecting  what  had 
then  become  the  New  York  Central  &  Hudson  River 
Railroad  with  the  New  York  &  Harlem  Railroad,  was 
opened,  and  the  Central  transferred  its  passenger  trains 
to  the  new  route.  Since  that  time  the  West  Side  line 
has  been  used  almost  exclusively  for  freight,  express 
and   milk  business. 


New  York  &  Harlem  Railroad  —  The  Hudson  River 
Railroad  was  not  the  first  line  of  the  present  New  York 
Central  system  to  enter  New  York  City.  The  New 
York  &  Harlem  Railroad  preceded  it  by  fifteen  years, 
but  as  a  short,  rapid-transit  line  within-  the  confines 
of  Manhattan.  The  New  York  &  Harlem  sharefc  with 
the  Camden  &  Amboy,  running  across  New  Jersey 
from  South  Amboy  and  now  a  part  of  the  Pennsyl- 
vania Railroad,  the  distinction  of  being  the  first  rail- 
road within  the  -Port  District  of  New  York. 

Chartered  in  1831,  the  New  York  &  Harlem  Rail- 
road was  to  be  built  from  Twenty-third  Street  to  the 
Harlem  River.  A  few  months  later  extension  south- 
ward was  authorized,  with  the  stipulation  that  only 
horse  power  should  be  used  south  of  Fourteenth  Street. 
A  section  from  Prince  Street  to  Fourteenth  Street  was 
opened  in  1832.  Engineering  difficulties  held  back 
the  completion  of  the  line  to  the  Harlem  River  until 
1837.  Williamsbridge  (now  a  part  of  New  York 
City)  was  reached  in  1842 ;  White  Plains  in  1844. 

While  the  New  York  &  Harlem  itself  was  originally 
a  local  enterprise,  its  builders  pointed  to  its  possi- 
bilities as  "the  main  trunk  of  a  mighty  system  of 
internal  communication  whose  branches  are  to  extend 
throughout  our  own  State,  throughout  New  England 
and  the  whole  interior  of  the  West."  In  1S45,  three 
years  after  the  Housatonic  route  to  Albany  (via 
Bridgeport)  had  been  opened,  and  three  years  also 
after  surveys  for  a  line  on  the  east  bank  of  the  Hudson 
River  had  been  started,  the  New  York  &  Harlem  was 
authorized  to  extend  its  line  to  East  Albany,  or  to  a 
junction  with  any  other  road  reaching  East  Albany. 
The  building  and  opening  of  this  extension  along  the 
interior  of  the  counties  east  of  the  Hudson  were  almost 
simultaneous  with  the  building  and  opening  of  the 
Hudson  River  Railroad,  the  full  extension  to  Chatham, 
where  connection  was  made  with  what  is  now  the 
Boston  &  Albany,  being  completed  in  1852. 

The  road  seems  to  have  been  located  with  a  view  to 
avoiding  the  water  competition  of  the  Hudson  River. 
The  Hudson  River  Railroad  soon  distanced  it  for 
traffic,  however,  and  the  interior  line  never  assumed 
great  importance  except  as  it  owned  an  entrance  to 
the  city  sought  by  the  New  York  Central  interests  for 
passenger  purposes.  Having  only  a  small  freight  busi- 
ness, and  never  permitted  to  run  locomotives  south  of 
Fourteenth  Street,  it  was  crowded  back  as  the  city 
expanded  northward,  until  the  fixing  by  city  ordinance 
of  Forty-Second  Street  as  the  southern  limit  for  the 
use  of  steam  locomotives  led  to  the  erection  of  the  first 
Grand  Central  Station  at  Forty-second  Street  and  the 
subsequent  leasing  to  the  Metropolitan  Street  Rail- 
way of  the  line  south  of  that  point.  The  first  Grand 
Central  Station  was  completed  in  1871,  and  the  same 
year,  as  already  stated,  the  New  York  Central  trans- 
ferred its  passenger  trains  to  that  terminal.  Two  years 
later,  in  1873,  the  New  York  Central  leased  the  New 
York  &  Harlem  Railroad  and  assumed  the  operation 
of  it. 

West  Shore  Railroad — About  1875  the  first  steps 
were  taken  toward  the  building  of  the  New  York, 
West  Shore  &  Buffalo  Railroad,  a  line  intended  to 
compete  with  the  New  York  Central  all  the  way  from 
New   York  to  Buffalo.     The  road   was  completed    in 
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1883.  It  derived  its  name  from  its  occupancy  of  the 
west  shore  of  the  Hudson  River,  the  New  York  Central 
occupying  the  east  shore.  At  no  point  in  its  entire 
length  was  this  road  more  than  15  miles  from  the 
Central,  and  .much  of  the  way  they  were  within  sight 
of  each  other. 

The  completion  of  the  new  road  resulted  in  a  severe 
rate  war,  which  forced  the  newcomer  into  a  receiver- 
ship. The  New  York  Central  purchased  a  majority 
of  the  stock  of  its  rival,  which  was  reorganized  as  the 
West  Shore  Railroad,  and  in  1885  the  Central  leased 
the  entire  property  on  a  long-term  lease.  Since  that 
time  the  West  Shore  has  been  operated  as  part  of  the 
New  Yoik  Central  system.  Because  of  its  physical 
parity  with  the  other  New  Jersey  railroads,  with  its 
railhead  on  the  west  bank  of  the  Hudson  River,  it  has 
to  be  considered  as  an  individual  railroad  in  the 
analysis  of  several  of  the  plans  contemplated  for  the 
improvement  of  the  Port. 

During  and  after  the  periods  mentioned  the  New 
York  Central  interests,  by  purchase  or  lease,  acquired 
an  extensive  feeder  system,  both  east  and  west  of 
Buffalo.  On  December  23,  1914,  the  Lake  Shore  & 
MichigaA  Southern  Railway  and  a  number  of  the  other 
controlled  lines  were  consolidated  with  the  main  com- 
pany to  form  the  New  York  Central  Railroad  Com- 
pany. Other  "New  York  Central  Lines"  outside  of 
this  company,  notably  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  to  Cincinnati  and  St.  Louis,  the 
Pittsburgh  &  Lake  Erie  to  Pittsburgh  and  the  Michigan 
Central  to  Detroit  and  northern  Michigan,  as  well  as 
to  Chicago,  make  the  New  York  Central  system  one 
of  the  largest  in  point  of  traffic  entering  the  Port  of 
New  York.  The  system  extends  to  Montreal,  Ottawa 
and  Toronto,  and  to  the  Pennsylvania  soft  coal  fields, 
as  well  as  to  and  through  the  populous  districts  along 
its  main  stems.  Through  its  control  of  the  Boston  & 
Albany  Railroad  the  New  York  Central  has  an  outlet 
to  Boston  as  well  as  to  New  York. 

The  New  York  Central's  rail  lines  within  the 
Port  as  at  present  oj>erated  consist  of  the  main  pas- 
senger line  from  Grand  Central  Station  via  Mott 
Haven  Junction  and  Spuyten  Duyvil  to  the  northern 
limits  of  the  district;  the  West  Shore  roughly  parallel 
thereto  on  the  New  Jersey  side,  from  Weehawken 
north:  the  West  Side  freight  line  from  Spuyten  Duy- 
vil to  St.  John's  Park;  the  Harlem  division,  from  Mott 
Haven  north  through  White  Plains;  the  Port  Morris 
branch  of  this  line  to  Port  Morris  on  the  upper  East 
River;  the  Putnam  division,  formerly  the  New  York 
&  Putnam  railroad,  a  secondary  line  between  the 
Hudson  and  Harlem  divisions,  running  north  from 
Sedgwick  Avenue,  on  the  east  bank  of  the  Harlem 
River  opposite  157th  Street;  and  the  New  Jersey 
Junction  Railroad,  a  freight  belt  line  running  north 
and  south  from  Weehawken. 

Pennsylvania 

In  ninny  resj>ccts  the  history  of  the  Pennsylvania 
system  resembles  that  of  the  New  York  Central.  There 
w:is  the  same  piecing  together  of  short  railroads,  the 
same  slowness  to  build  railroads  where  waterways 
were  available.  The  Pennsylvania  pioneers  sub- 
ordinated railroading  to  water  navigation  to  the  extent 


that  one  stretch  of  line  between  Philadelphia  and 
Pittsburgh  was  built  to  carry  canal  boats  over  a  water- 
shed. 

Two  railroads  in  New  Jersey  that  afterward  became 
part  of  the  Pennsylvania  system  were  among  the 
earliest  railroads  in  or  near  the  Port  of  New  York, 
and  both  played  an  important  part  in  the  30*s.  They 
were  the  Camden  &  Amboy  Railroad,  the  first  railroad 
across  New  Jersey,  and  the  New  Jersey  Railroad  & 
Transportation  Company,  one  of  the  earliest  terminal 
companies  anywhere. 

The  Camden  &  Amboy,  chartered  in  1830,  was 
opened  in  1832  from  South  Amboy  on  Raritan  Bay 
to  Borden  town  on  the  Delaware  River,  and  in  1834 
from  Bordentown  to  Camden.  Passengers  went  by 
boat  from  New  York  to  South  Amboy,  and  also  crossed 
the  Delaware  by  ferry.  Meanwhile  in  1834  the  Phila- 
delphia &  Trenton  Railroad  was  opened  between  those 
two  points.  In  1837  the  Camden  &  Amboy  acquired 
that  line,  and  in  1839  it  completed  a  new  line  from 
Trenton  to  New  Brunswick,  whence  it  had  access  to 
Jersey  City  via  the  tracks  of  the  New  Jersey  Rail- 
road &  Transportation  Company.  Thus  the  Camden 
&  Amboy  controlled  the  only  two  lines  between  New 
York  and  Philadelphia. 

The  New  Jersey  Railroad  &  Transportation  Com- 
pany, incorporated  in  1832,  built  from  Jersey  City  to 
Newark  in  1834,  to  Elizabeth  in  1835,  to  Rahway  in 
1836  and  to  New  Brunswick  in  1837.  It  furnished 
terminal  facilities  for  the  Camden  &  Amboy,  the  Cen- 
tral Railroad  of  New  Jersey,  the  New  York  &  Erie 
and  the  Morris  &  Essex  (now  part  of  the  Lackawanna 
system),  and  it  charged  them  well  for  the  facilities. 
In  the  course  of  time  all  of  the  tenants  except  the 
Camden  &  Amboy  built  terminals  of  their  own,  while 
the  Camden  &  Amboy  and  the  terminal  company  itself 
were  leased  by  the  Pennsylvania  Railroad.  Up  to 
1853  the  ferry  from  Jersey  City  to  New  York  was  a 
separate  enterprise. 

While  these  two  New  Jersey  enterprises  were  hold- 
ing sway  the  Pennsylvania  Railroad  proper  was  taking 
shape  in  Pennsylvania,  assisted  by  the  State,  which 
sought  to  offset  New  York's  advantage  in  the  new  Erie 
Canal  by  a  combination  rail-and-water  line  from  Phila- 
delphia to  Pittsburgh.  The  first  link  in  this  chain  was 
the  Columbia  Railroad,  chartered  in  1828  and  opened 
in  1834  from  Philadelphia  to  Columbia  on  the  Sus- 
quehanna River.  Thence  the  route  followed  the  Sus- 
quehanna and  Juniata  Rivers  to  Hollidaysburg,  freight 
and  passengers  being  conveyed  by  boat.  From 
Hollidaysburg  to  Johnstown  the  Allegheny  Portage 
Railroad  carried  the  canal  boats  over  the  mountains, 
and  from  Johnstown  a  canal  took  the  same  boats  to 
Pittsburgh  and  the  Ohio  River. 

This  primitive  mode  of  operation  proved  to  be 
neither  cheap  nor  convenient,  and  was  abandoned  soon 
after  an  all-rail  line  was  available.  The  Pennsylvania 
Railroad,  projected  originally  from  Harrisburg  to 
Pittsburgh,  was  opened  from  Harrisburg  to  Lewistown 
in  1849,  from  Lewistown  to  Hollidaysburg  in  1850  and 
from  Johnstown  to  Pittsburgh  in  1852,  the  Allegheny 
Portage  Railroad  being  utilized  as  the  link  from 
Hollidavsburg  to  Johnstown.  In  1849  the  Pennsyl- 
vania  also  leased  the*  Harrisburg  &  Lancaster  Rail- 
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road,  which  connected  with  the  State-owned  Columbia 
Kailroad.  Thus  there  was  all-rail  traffic  from  Jersey 
City  to  Pittsburgh  one  year  before  the  fragmentary 
line*  across  New  York  Stale  were  amalgamated  into 
the  New  York  Central  Railroad.  But  as  the  bridging 
of  the  Hudson  at  Albany  and  the  further  consolidation 
of  the  lines  east  and  west  of  that  point  were  not  consum- 
mated until  1869,  so  the  consolidation  of  the  lines  from 
New  York  to  Pittsburgh  into  one  company  did  not  take 
place  until  1871.  In  1857  the  Pennsylvania  leased 
the  Columbia  Railroad,  and  in  1871  it  leased  the  Cam- 
den &  Amboy  Railroad  and  the  New  Jersey  Railroad 
&  Transportation  Company.  The  Trenton-New  Bruns- 
wick line  became  the  main  line. 

A  bridge  was  completed  across  the  Allegheny  River 
at  Pittsburgh  in  1858,  and  a  junction  was  made  with 


York  to  New  Haven,  and  the  railroads  from  there  to 
Boston  via  Springfield  constituting  the  first. 

The  Long  Island  is  the  only  steam  railroad  on  Long 
Island.  Its  line  to  Long  Island  City  was  opened  in 
1861.  Various  branch  lines  have  been  added  from 
time  to  time,  the  most  important  being  the  Brooklyn  & 
Montaitk  Railroad,  which  was  merged  with  the  Long 
Island  in  1889.  Before  the  recent  European  war  the 
Long  Island  also  operated  a  steamship  line  to  Moutauk. 
In  1900  the  Pennsylvania  purchased  a  majority  of  the 
Long  Island  stock,  and  while  the  property  is  still 
operated  as  an  independent  system,  a  part  of  it  within 
the  Port  District  serves  the  Pennsylvania  in  its  inter- 
change of  freight  with  the  New  York,  New  Haven  & 
Hartford  Railroad. 

Like  the  New  York  Central,  the  Pennsylvania  has 
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the  Pittsburgh,  Fort  Wayne  &  Chicago  Kailroad.  Ten 
years  later  the  latter  road,  with  its  terminals  in  Chi- 
cago, became  part  of  the  Pennsylvania  system.  In 
1890  the  Pennsylvania  acquired  control  of  a  second 
line  to  Chicago,  the  Pittsburgh,  Cincinnati,  Chicago 
&  St.  Louis  (the  Panhandle),  which  also  reached  St. 
Louis  and  Cincinnati. 

Independent  railroads  linked  together  connected 
Philadelphia  and  Baltimore  as  early  as  1838.  In  that 
year  these  lines  were  consolidated  to  form  the  Phila- 
delphia, Wilmington  &  Baltimore  Railroad.  The 
Pennsylvania  obtained  control  of  this  road  in  1881, 
and  of  the  Baltimore  &  Potomac  Railroad  from  Balti- 
more to  Washington  a  little  later. 

Long  Island  Railroad — Although  the  Long  Island 
Railroad  is  more  of  a  separate  entity  than  the  West 
Shore  Railroad  or  the  New  York,  Susquehanna  & 
Western,  it  is  controlled  by  the  Pennsylvania  and  can 
beet  be  considered  as  part  of  the  same  system. 

The  Long  Island  is  one  of  the  old  railroads  of  tbe 
Port.  It  was  chartered  in  1834  and  completed  from 
Jamaica  to  Greenport  in  1844.  It  had  previously, 
in  1836,  leased  the  Brooklyn  &  Jamaica  Railroad. 
With  the  line  completed  to  Greenport  a  boat  line  from 
there  to  Providence,  whence  a  railroad  ran  to  Boston, 
gave  a  second  combination  rail-and-water  route  between 
New  York  and  Boston  prior  to  the  establishing  of  the 
first   all-rail  line  in  1849  —  the  boat  line  from  New 


developed  an  extensive  feeder  system  between  New 
York,  Chicago  and  St.  Louis,  and  these  two  roads 
handle  about  50  per  cent  of  the  total  traffic  of  the  Port. 
The  Pennsylvania  has  no  Canadian  connection,  but 
divides  with  the  Baltimore  &  Ohio  and  Central  Rail- 
road of  New  Jersey  a  large  southern  tonnage  coming 
via  Washington. 

Within  the  Port  of  New  York  the  mil  lines  of  the 
Pennsylvania  and  the  Long  Island  consist  of  the  main 
passenger  line  from  New  Brunswick  through  Elizabeth 
and  Newark  and  under  the  Hudson  River  to  the  Penn- 
sylvania Station  at  Thirty-third  Street,  New  York. 
thence  under  the  East  River  to  the  North  Side  and 
Montauk  divisions  of  the  Long  Island;  the  line  from 
Manhattan  Transfer  to  the  old  Pennsylvania  Station 
in  Jersey  City  and  to  the  freight  terminals  north 
thereof;  the  freight  connection  from  Newark  across 
Newark  Bay  to  the  company's  waterfront  terminal  at 
Greenville  (Jersey  City) ;  a  belt  line  from  Bay  Ridge 
(in  Brooklyn  opposite  Greenville)  to  the  New  York 
Connecting  Railroad;  the  New  York  Connecting  Rail- 
road across  Hell  Gate  to  the  Bronx  (owned  jointly  by 
the  Pennsylvania  and  the  New  York,  New  Haven  & 
Hartford) ;  the  Amboy  division  of  the  Pennsylvania 
from  Railway  on  the  main  line  through  Perth  Amboy 
and  thence  southwest  roughly  parallel  with  the  main 
line  —  the  old  Camden  &  Amboy  Railroad;  a  freight 
detour  through  Newark ;  a  line  of  the  Long  Island  from 
Winfield    Junction    to    a    waterfront    passenger    and 
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freight  terminal  at  Long  Island  City;  lines  of  the  Long 
Island  from  Jamaica  to  terminals  at  Flatbush  Avenue, 
Brooklyn,  and  at  Bushwick;  and  several  short  branches 
of  the  Long  Island  used  almost  exclusively  for  pas- 
senger service. 

Central  Railroad  of  New  Jersey 

The  Elizabeth  &  Somerville  Railroad,  chartered  in 
1831,  was  completed  in  1839  from  Elizabethport  (that 
part  of  the  city  of  Elizabeth  adjacent  to  Newark  Bay) 
to  Somerville,  N.  J.  By  1848  the  Somerville  &  Easton 
Railroad,  chartered  in  1847,  had  been  opened  as  far 
west  as  Whitehouse,  N.  J.  In  1849  these  two  roads 
were  consolidated  to  form  the  Central  Railroad  of  New 
Jersey,  and  in  the  next  three  years  the  line  was  pushed 
forward  to  Phillipsburg  on  the  Delaware  River.  This 
gave  it  a  strategic  advantage  in  serving  as  a  tidewater 
outlet  for  the  two  great  coal-carrying  roads  of  northeast- 
ern Pennsylvania  —  the  Lackawanna  and  the  Lehigh 
Valley-r-neither  of  which  at  that  time  had  lines  of  their 
own  to  New  York.  They  remained  its  tenants  until 
1868  and  1875  respectively,  the  Lackawanna  mean- 
while operating  on  a  third  rail  because  of  wider  gage. 

During  this  period  the  Central  of  New  Jersey,  pros- 
pering in  its  capacity  as  a  connecting  link,  was  not 
reaching  out  to  any  extent.  Until  1864,  when  it  com- 
pleted its  bridge  across  Newark  Bay  and  the  extension 
of  its  line  to  Jersey  City,  it  was  itself  a  tenant  of  the 
New  Jersey  Railroad  &  Transportation  Company.  As 
the  Lackawanna  and  Lehigh  Valley  began  to  show  an 
inclination  to  build  into  New  York,  the  Central  of  New 
Jersey  sought  to  increase  its  traffic  by  building  its  own 
line  to  the  coal  fields,  and  by  developing  feeders  in  New 
Jersey.  The  line  reached  Wilkes-Barre  in  1868  and 
Scranton,  its  present  terminus,  in  1888. 

In  1876,  more  than  forty  years  after  the  Camden 
&  Amboy  Railroad  began  doing  business  between  New 
York  and  Philadelphia,  and  five  yeaTs  after  the  Penn- 
sylvania Railroad  acquired  the  Camden  &  Amboy,  the 
Philadelphia  &  Reading,  which  had  been  operating  in 
Pennsylvania  as  early  as  1839,  opened  a  line  from 
Philadelphia  to  Bound  Brook,  N.  J.,  on  the  line  of 
the  Central  of  New  Jersey.  This  gave  an  alternative 
route  between  New  York  and  Philadelphia  —  the 
route  which,  used  in  part  by  the  Baltimore  &  Ohio  as 
well  as  the  other  two  roads,  is  the  one  all-rail  com* 
petitor  of  the  Pennsylvania  for  the  traffic  from 
Washington  and  the  South. 

The  Central  of  New  Jersey  and  the  Philadelphia  & 
Reading  have  long  been  closely  affiliated  financially. 
The  Philadelphia  &  Reading  was  the  first  entrant  into 
the  coal  fields  of  eastern  central  Pennsylvania,  its  line 
from  Philadelphia  through  Reading  to  Mount  Carbon 
having  been  in  service  as  early  as  1842,  while  the  line 
from  Reading  to  Harrisburg  was  opened  in  1856. 

In  1882  the  Philadelphia  &  Reading  leased  the 
Central  of  New  Jersey.  Financial  difficulties  a  few 
years  later  caused  a  suspension  of  this  arrangement, 
but  from  1891  to  1893  the  Philadelphia  &  Reading 
controlled  both  the  Central  of  New  Jersey  and  the 
Lehigh  Valley,  and  had  a  virtual  monopoly  of  the 
anthracite  coal  traffic  of  eastern  central  Pennsylvania. 
When  this  combination  was  dissolved  in  1893  the 
Philadelphia  &  Reading  retained  control  of  the  Central 


of  New  Jersey.  During  the  recent  period  of  govern- 
ment operation  the  Railroad  Administration  operated 
the  two  roads  as  one.  Between  them  they  have  a  net- 
work of  lines  in  eastern  Pennsylvania  and  all  but  the 
northern  part  of  New  Jersey.  Connecting  also  with 
lines  to  the  west  and  south,  they  carry  a  heavy  tonnage, 
although  their  own  rails  extend  only  a  comparatively 
short  distance  from  New  York.  The  Philadelphia  & 
Reading  has  its  own  coal  terminal  within  the  Port,  at 
Port  Reading,  but  its  miscellaneous  business  is  handled 
over  the  Central  of  New  Jersey. 

The  rail  lines  of  the  Central  of  New  Jersey  within 
the  Port  District  consist  of  the  main  line  from  Jersey 
City  through  Bayonne,  Elizabeth  and  Plainfield;  the 
Newark  branch,  from  Jersey  City  to  Newark;  a  line 
from  Newark  to  the  main  line  at  Elizabethport;  the 
New  York  &  Long  Branch  Railroad  from  Elizabethport 
through  Perth  Amboy  and  thence  southeast  to  the  north 
Jersey  coast  resorts ;  a  line  along  the  south  shore  of  the 
Lower  Bay;  several  short  branch  lines  to  the  Arthur 
Kill  between  Elizabethport  and  Perth  Amboy;  a 
branch  line  to  Constable  Ilook,  Bayonne,  and  short 
industrial  branch  lines  in  Newark. 

Delaware,  Lackawanna  &  Western 

In  its  early  days  the  Delaware,  Lackawanna  & 
Western  Railroad  was  a  local  Pennsylvania  railroad, 
dependent  upon  rivals  at  both  ends  for  an  outlet  —  the 
Erie  at  Great  Bend,  Pa.,  and  the  Central  of  New  Jersey 
at  Clarksville  Junction,  N.  J.  It  was  put  to  a  fur- 
ther disadvantage  by  its  extra-wide  gage,  which  pre- 
vented it  from  interchanging  cars  with  other  roads. 

The  Delaware,  Lackawanna  &  Western  derived  its 
name  in  1853  from  the  consolidation  of  the  Lacka- 
wanna &  Western  and  the  Delaware  &  Cobb's  Gap 
railroads.  The  former  was  opened  in  1851  from 
Scranton  to  Great  Bend;  the  latter  was  building  east 
of  Scranton  at  the  time  of  the  consolidation.  By  1856 
the  new  company  had  reached  the  Delaware  River. 
To  effect  an  entrance  to  New  York  a  short  road  known 
as  the  Warren  Railroad  was  leased,  which  connected 
with  the  Central  of  New  Jersey  at  Clarksville  Junc- 
tion. Because  of  its  wider  gage  the  Lackawanna  had 
to  lay  a  third  rail  on  the  roadbed  of  the  other  road  and 
in  addition  pay  well  for  its  right  to  operate  thereon. 

Eighteen  years  before  the  Lackawanna  &  Western 
was  completed  an  entirely  different  railroad  enterprise 
had  been  undertaken  in  eastern  New  Jersey.  The 
Morris  &  Essex  Railroad,  chartered  in  1835,  opened  a 
line  from  Newark  to  Orange  the  following  year, 
hauling  its  cars  by  horses.  In  1837  the  line  was  ex- 
tended to  Summit,  and  steam  power  was  introduced. 
A  year  later  the  line  was  pushed  westward  to  Morria- 
town.  Financial  difficulties  overcame  it,  forcing  a 
foreclosure  and  sale  in  1841,  at  which  time  its  rolling 
equipment  is  stated  to  have  consisted  of  two  locomotives 
and  two  passenger  coaches.  The  westward  march  was 
later  resumed,  Dover  being  reached  in  ^  1848  and 
Ilackcttstown  in  1854.  An  independent  railroad  from 
Newark  to  Hoboken,  purchased  in  1863,  gave  the 
Morris  &  Essex  a  New  York  terminal,  and  in  1868  the 
Delaware,  Lackawanna  &  Western  leased  the  entire 
Morris  &  Essex  system  and  became  indej)endent  of  the 
Central  of  New  Jersey.  A  short  gap  had  to  be  closed 
to  joiji  the  Lackawanna  with  the  Morris  &  Essex. 
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Meanwhile  the  Lackawanna  had  no  western  outlet 
except  via  its  competitor,  the  Erie.  It  consequently 
pushed  westward  under  separate  New  York  State 
charters,  reaching  Binghamton  in  1870  and  Buffalo  in 
1882.  This  virtually  ended  the  growth  of  the  system, 
whose  owners  have  since  pursued  a  policy  of  intensive 
development  rather  than  of  expansion.  West  of  Buffalo 
it  depends  on  traffic  arrangements  with  other  roads. 
It  also  has  comparatively  few  feeders,  but  traverses 
productive  areas,  including  the  heart  of  Pennsylvania's 
anthracite  region. 

Its  rail  lines  within  the  Port  District  consist  of  the 
main  passenger  line  from  Hoboken  through  Newark, 
the  Oranges,  Summit  and  Morristown;  an  alternative 
main  line  (the  principal  through  freight  line)  leaving 
the  Newark  line  at  the  east  side  of  the  Jersey  meadows 
and  passing  through  Passaic  and  Paterson  to  rejoin 
the  Newark  line  at  Denville,  N.  J. ;  and  a  short  branch 
line  from  Newark  to  Montclair. 

Baltimore  &  Ohio 

The  Baltimore  &  Ohio  is  the  oldest  railroad  in  the 
United  States.  Incorporated  in  1827,  it  opened  in 
1830  the  first  line  in  the  country  constructed  for  the 
conveyance  of  passengers  —  a  section  from  Baltimore 
to  Ellicott's  Mills,  some  15  miles.  Prom  that  time 
the  road  was  pushed  westward  with  energy  and  courage 
rivalling  that  of  the  builders  of  the  Erie.  Cumberland 
was  reached  in  1842,  Wheeling  in  1853,  Parkersburg 
in  1857,  Cincinnati  in  1872  and  Chicago  in  1874.  In 
1893  the  Ohio  &  Mississippi  Railway  from  Cincinnati 
to  St.  Louis  was  merged  with  the  Baltimore  &  Ohio 
system,  which  was  meanwhile  extended  eastward  to 
Philadelphia. 

For  many  years  the  Baltimore  &  Ohio  depended  on 
trackage  rights  over  the  lines  of  competitors  for  its 
entry  into  New  York,  using:  the  Philadelphia.  Wil- 
mington &  Baltimore  between  Baltimore  and  Phila- 
delphia  and   the  Pennsylvania   between   Philadelphia 
and    New   York.      This    arrangement   did   not   prove 
satisfactory,  and  the  Baltimore  &  Ohio  began  to  look 
for  another  route.     In  1885  it  acauired  a  controlling 
interest  in  the  Staten  Island  "Rapid  Transit  Company, 
and  about  the  same  time  obtained  trackage  rights  over 
the  Philadelphia   &  Beading-Central   of  New  Jersev 
route  between  Philadelphia  and  New  York.     It  built 
a  bridge  over  Arthur  Kill  and  a  connection  with  the 
Central  of  New  Jersey  near  Cranford,  N.  J. :  and  by 
1890   it  bad  its  own  terminals  within  the  lighterage 
limits  of  New  York  Harbor.     Its  through  passenger 
trains  now  use  the  Pennsylvania  Station  in  Manhattan. 
The  Baltimore  &  Ohio  has  an  extensive  feeder  sys- 
tem in  the  main  just  south  of  the  Pennsylvania,  but 
reaching  most  of  the  same  principal  centers  from  Pitts- 
burgh west  reached  by  the  other  New  York  trunk  lines. 
It  ranks  third  of  the  Port's  railroads  in  mileage. 

Aside  from  its  pier  and  inland  stations  reached 
only  by  car  float,  its  facilities  within  the  Port  District 
consist  of  a  line  from  the  Central  of  New  Jersey  at 
Cranford  across  Arthur  Kill  to  the  waterfront  (freight) 
terminal  at  St.  George,  Staten  Island,  and  a  line  of  the 
Staten  Island  Rapid  Transit  Railway  down  the  CT8t 
and  south  sides  of  Staten  Island  to  Tottenvjlle, 


Lehigh  Valley 

Like  the  Lackawanna,  the  Lehigh  Valley  Railroad 
began  its  existence  in  the  northeastern  part  of  Penn- 
sylvania, and  was  extended  both  ways  only  after  a 
considerable  period  of  dependence  on  other  and  com- 
peting roads  for  through  connections.  Unlike  the 
Lackawanna,  it  was  unable  to  acquire  a  ready-made 
entrance  to  the  New  York  district,  and  was  forced  to 
build  after  the  other  roads  had  chosen  their  sites. 

The  Delaware,  Lehigh,  Schuylkill.  &  Susquehanna 
Railroad  was  chartered  in  1846.  The  name  was 
changed  to  Lehigh  Valley  in  1853,  and  the  line  was 
opened  between  Phillipsburg  and  Wilkes-Barre  in 
1855.  A  connection  was  made  at  Phillipsburg  with  the 
Central  Railroad  of  New  Jersey,  which  had  recently 
been  completed  to  that  point.  The  Lehigh  Valley 
thus  antedated  the  Lackawanna  by  two  or  three  years 
as  a  tenant  of  the  Central  of  New  Jersey,  which, 
until  1860,  terminated  at  Elizabethport. 

Between  1864  and  1868  a  number  of  short  roads  in 
the  coal  district  were  absorbed  by  the  Lehigh  Valley, 
besides  which  the  Pennsylvania  &  New  York  Canal 
&  Railroad  Company  was  organized  to  build  from 
Wilkes-Barre  north  to  the  Kew  York  State  line.  That 
road  was  opened  in  1869. 

This  rapid  expansion  of  the  Lehigh  Valley  made 
the  need  for  an  independent  line  to  New  York  the 
more  urgent.  The  company  made  two  attempts  in 
1871  to  obtain  that  independent  line  —  by  the  leasing 
of  the  Morris  Canal  and  by  the  purchase  of  a  majority 
interest  in  the  New  Jersey  West  Line  Railroad.  The 
canal,  running  from  Phillipsburg  to  Jersey  City,  gave 
the  company  a  water  route  with  a  capacity  of 
1,000,000  tons  per  year,  and  the  valuable  Morris  Canal 
Basin  in  Jersey  City.  The  basin  later  provided  water- 
front for  the  railroad's  marine  terminals  in  the  Port, 
but  the  company  found. the  canal  itself  unsatisfactory 
in  its  competition  with  the  all-rail  routes.  Mean- 
while, its  control  of  the  New  Jersey  West  Line  Rail- 
road, which  was  open  from  Summit  to  Bernardsville, 
N.  J.,  and  chartered  from  Newark  to  the  Delaware 
River,  was  short-lived.  Immediately  after  acquiring 
the  majority  interest  the  Lehigh  Valley  proceeded  to 
extend  the  line  already  built,  but  the  following  year 
the  company  lost  control  of  it  and  the  work  stopped. 
Subsequently  the  line  was  sold  to  the  Morris  &  Essex 
Railroad,  and  the  small  part  built  is  now  a  branch 
of  the  Lackawanna. 

A  third  attempt  to  get  a  real  foothold  within  the 
Pox*t  District  was  more  successful  than  the  other  two. 
The  Perth  Amboy  &  Bound  Brook  Railroad,  chartered 
in  1858,  was  acquired;  a  new  line,  the  Bound  Brook 
&  Easton,  was  chartered  in  1872  and  built,  and  the 
two  were  consolidated  as  the  Easton  &  Amboy  Rail- 
road, on  which  the  Lehigh  Valley  opened  through  serv- 
ice in  1875.  Passenger  trains  entered  Jersey  City 
over  the  Pennsylvania  from  Metuchen,  while  freight 
had  its  terminal  at  Perth  Amboy. 

The  company  had  acquired  terminal  property  in 
Jersey  City  in  1872  for  the  New  Jersey  West  Line 
Railroad.  This  was  the  property  concerned  in  the 
Central  of  New  Jersey-Lehigh  Valley  litigation  which 
finally  terminated  in  favor  of  the  latter  company  in 
1887!     In   1888   a  line  was  completed   from   South 
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Plainfield  to  Roselle,  N.  J.,  where  a  connection  was 
made  with  the  Central  of  New  Jersey,  and  again  for 
a  short  period  the  Lehigh  Valley  used  the  Central  of 
New  Jersey  for  its  entrance  to  New  York  for  both 
freight  and  passenger  traffic. 

The  next  year,  however,  the  Lehigh  Valley,  through 
the  Jersey  City,  Newark  &  Western  Railway,  built 
actoss  Newark  Bay  to  a  connection  with  the  National 
Docks  Railway,  in  which  the  Lehigh  Valley  had 
acquired  a  half  interest.  The  National  Docks  Rail- 
way led  to  the  Lehigh  Valley's  terminal  property  in 
Jersey  City,  on  which  the  company  completed  a 
terminal  for  freight  in  1889.  This  gave  the  Lehigh 
Valley  its  first  entrance  to  the  Hudson  River  water- 
front. A  little  later  an  extension  for  passeriger  serv- 
ice was  completed  from  Roselle  to  a  connection  with 
the  Pennsylvania  at  Newark,  and  the  Lehigh  Valley 
again  became  a  tenant  of  the  Pennsylvania-  with 
respect  to  its  passenger  service.  For  several  years 
recently  it  used  the  Central  Railroad  of  New  Jersey's 
terminal,  but  it  is  now  again  a  tenant  of  the  Pennsyl- 
vania. The  Lehigh  Valley  has  never  developed  a  pas- 
senger terminal  of  its  own  in  th?  Port  District. 

In  1892,  through  new  construction  and  the  acquisi- 
tion of  existing  short  lines,  the  Lehigh  Valley  opened 
its  extension  from  the  New  York  State  line  to  Buffalo, 
and  became  one  of  the  trunk  lines.  It  has  numerous 
feeders  in  Pennsylvania  and  New  York,  and  traffic 
arrangements  west  of  Buffalo  and  Suspension  Bridge, 
its   western   termini. 

The  Lehigh  Valley's  rail  facilities  in  the  Port  Dis- 
trict consist  of  the  main  freight  line  from  Jersey 
City  across  Newark  Bay  and  through  Newark  and 
South  Plainfield;  the  coal  branch  from  South  Plain- 
field  to  Perth  Amboy;  a  short  branch  to  Irvington; 
and  the  National  Docks  Railway,  a  belt  line  running 
from  the  end  of  the  New  Jersey  Junction  Railroad 
in  Jersey  City  to  Constable  Hook,  Bayonne. 

New  York,  Ontario  &  Western 

Contrasting  with  a  number  of  other  New  York  rail- 
roads which  had  their  origins  in  the  interior  and  found 
it  necessary  to  acquire  New  York  terminals  to  handle 
their  growing  business,  the  promoters  of  the  New 
York,  Ontario  &  Western  Railway  originally  con- 
trolled a  large  part  of  the  waterfront  of  Weehawken 
and  were  forced  through  lack  of  funds  to  surrender 
it.  In  a  j>eriod  of  two  years  the  New  York,  Ontario 
&  Western  interests  changed  from  owners  of  an 
attractive  entrance  into  the  Port  District  to  tenants 
paying  well  for  the  use  of  what  had  been  their  prop- 
crtv.  The  result  is  that  the  New  York,  Ontario  & 
Western  has  trackage  rights  only  between  Weehawken 
and  Cornwall-on-the-Hudson,  a  distance  of  53  miles, 
and  has  no  terminals  of  its  own  in  the  Port  District 
with  the  exception  of  two  coal  trestles  at  the  north  end 
of  Weehawken   yard. 

In  1880  the  New  Yrork,  Ontario  &  Western  Rail- 
road was  organized  to  take  over  the  property  of  the 
New  York  &  Oswego-Midland  Railroad,  which  was 
opened  in  1871  from  Oswego  south,  and  extend  it  to 
New  York.  The  same  interests  had  been  accumulat- 
ing valuable  waterfront  and  other  property  in  Wee- 


hawken, anticipating  the  need  for  this  not  only  by 
themselves  but  also  by  the  New  York,  West  Shore  & 
Buffalo  Railroad,  which  was  also  at  the  time  being 
promoted.  The  Ontario  &  Western  interests  also 
acquired  the  charter  for  a  railroad  to  be  built  from 
Jersey  City  to  Albany.  The  New  York,  West  Shore 
&  Buffalo  Railroad  already  had  a  charter  for  a  line 
from  Jersey  City  to  Albany  and  it  was  apparent  that 
the  two  routes  would  be  in  conflict  as  to  right-of-way. 
To  avoid  duplication  and  litigation  the  Ontario  & 
Western  and  West  Shore  interests  entered  into  an 
agreement  whereby  the  Ontario  &  Western  was  to 
build  the  North  River  Railroad  from  Weehawken  to 
Middletown  by  way  of  Cornwall,  while  the  West  Shore 
was  to  build  from  Cornwall  north.  The  Ontario  & 
Western  appeared  to  have  the  upper  hand,  owing  to 
the  de|>endence  of  the  West  Shore  on  the  stretch  from 
Cornwall  to  Weehawken,  including  the  Weehawken 
terminals,  for  its  entrance  into  New  York.  The  North 
River  Railroad  was  completed  in  1883,  six  months 
before  the  West  Shore  was  opened  from  Cornwall  to 
Buffalo. 

By  this  time,  however,  the  New  York,  Ontario  & 
Western,  in  order  to  raise  funds,  had  been  obliged  to 
transfer  the  North  River  Railroad  to  the  West  Shore 
vm\  to  reorganize  the  holding  company  of  the  Wee- 
hawken properties  as  the  West  Shore  &  Weehawken 
Terminal  Company.  The  Wert  Shore  on  the  other 
hand  gave  the  Ontario  &  Western  a  perpetual  lease  of 
the  North  River  Railroad,  and  the  West  Shore  had 
to  pay  for  trackage  rights  from  Cornwall  to  Wee- 
hawken. Consolidated  bonds  were  issued  covering  the 
entire  West  Shore  Railroad  as  well  as  the  Ontario  & 
Western  as  far  as  Middletown  and  the  Weehawken 
terminals.      Both  guaranteed  these  bonds. 

Financial  difficulties  then  befell  the  West  Shore, 
and  in  the  foicelosurc  proceedings  the  New  York  Cen- 
tral acquired  control  of  the  West  Shore.  This  left 
the  New  York  Central  on  the  one  hand  with  part  con- 
trol of.  the  Weehawken  terminals  and  the  line  from 
Weehawken  to  Cornwall,  and  on  the  other  hand  with 
claims  against  the  Ontario  &  Western  for  unpaid 
interest  on  bonds.  To  extricate  itself  from  the  latter 
difficulties  the  Ontario  &  Western  Company  was 
obliged  to  surrender  its  lease  of  the  North  River  Rail- 
road Company  and  its  share  in  the  Weehawken  Ter- 
minal properties,  receiving  in  exchange  title  to  the 
line  from.  Cornwall  to  Middletown,  trackage  rights 
from  Cornwall  to  Weehawken  and  exemption  from  the 
overdue  interest  payments. 

This  complete  reversal  was  consummated  before 
the  end  of  1885.  Neither  this  arrangement  nor  the 
location  of  the  Ontario  &  Western  has  been  favorable 
to  a  large  business,  and  the  New  York  tonnage  of  the 
Ontario  &  Western,  handled  at  West  Shore  stations 
except  for  that  handled  at  the  Ontario  &  Western's 
piers  in  Weehawken,  is  small  compared  with  that  of 
any  of  the  other  railroads  of  the  Port.  The  company 
has  few  feeders  and  a  total  mileage  of  less  than  500. 
Jts  most  important  branch  line,  opened  in  1890,  ex- 
tends to  Scranton  and  the  anthracite  coal  region.  At 
Oswego  it  connects  with  the  Great  Lakes  and  with  a 
secondary  line  of  the  New  York  Central  running  to 
Buffalo. " 
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New  York,  New  Haven  &  Hartford 
Occupying  the  most  populous  section  of  the  United 
States,  the  New  York,  New  Haven  &  Hartford  Rail- 
road is  the  amalgamation  of  a  large  number  of  inde- 
pendent short  lines,  some  of  which  were  built  in  the 
earliest  days  of  railroad  construction.  The  nucleus 
of  it  was  the  Hartford  &  New  Haven  Hail  road  opened 
in  1839,  and  the  New  York  &  New  Haven  opened  ten 
years  later. 

The  first  section  of  the  present  system  was  the 
Boston  &  Providence  Railroad,  chartered  in  1831  and 
completed  in  1835.  Two  years  later  a  separate  line 
was  completed  west  from  Providence  to  Stonington, 
Conn.,  and  in  1852  another  line  from  Stonington  to 
Groton  opposite  New  London  was  opened. 

The  first  railroad  construction  in   Connecticut  was 


day  line  of  steamers  to  New  York  and  increased  the 
charge  on  night  steamers,  the  New  York  &  New 
Haven  Company  paying  the  other  company  for  thus 
reducing  the  water  competition.  This  gave  the  first 
all-rail  connection  between  New  York  and  Boston. 

Three  years  after  the  completion  of  the  New  York 
&  New  Haven  Railroad  still  another  line,  the  New 
Haven  &  New  London  Railroad,  was  opened  between 
those  points.  Continuous  rail  service  thus  became 
possible  in  1852  between  New  York  and  Boston  by  a 
second  route,  with  the  exception  of  the  ferry  service 
across  the  Thames  River  at  New  London. 

These  various  railroads  still  remained  as  separate 
organizations.  Consolidation  of  them  dates  from 
1864,  when  the  lines  from  Providence  to  Groton  Were 
made  one.     In   1870   the  New   York  &  New   Haven 
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a  part  of  the  Hartford  &  New  Haven  Railroad,  which, 
as  previously  stated,  was  completed  in  1839.  In  1844 
this  was  extended  to  Springfield.  The  Hartford  & 
New  Haven  Company  maintained  a  connection  with 
New  York  through  the  Connecticut  River  Steamboat 
Company,  which  it  controlled.  Meanwhile  the  Boston 
&  Worcester  Railroad,  between  those  two  points,  was 
opened  in  1835,  and  hy  1841  the  Western  Railroad 
Company  of  Massachusetts  had  built  from  Worcester 
to  the  New  York  State  line,  where  a  separate  corpora- 
tion completed  the  connection  with  East  Albany. 
Thus  as  early  as  1844  New  York  and  Boston  were  con- 
nected hv  the  combination  of  steamer  service  from 
New  York  to  New  Haven  and  rail  service  the  rest  of 
the  way. 

Tn  1844,  the  same  year  this  through  combination 
service  was  made  available,  the  New  York  &  New 
Haven  Railroad  Company  was  chartered.  It  com- 
pleted its  line  in  1849,  connecting  with  the  New  York 
&  Harlem  Railroad  at  Williamsbridge  and  using  the 
entrance  of  the  latter  railroad  into  New  York.  An 
agreement  was  entered  into  with  the  Hartford  &  New 
Haven  Company  by  which  the  latter  discontinued  its 


Railroad  leased  the  lines  from  Now  Haven  to  New 
London,  and.  two  years  later  the  New  York  &  New 
Haven  and  the  Hartford  &  New  Haven  were  consoli- 
dated to  form  the  New  Y'ork,  New  Haven  &  Hartford 
Railroad. 

Thus  the  new  company  fontrolled  one  line  from 
New  York  to  New  London  and  another  from  New 
York  to  Springfield,  together  with  certain  branch  lines. 
The  control  was  extended  to  Providence  in  I8!)d  hv 
the  taking  over  of  the  New  York,  Providence  &  Boston 
Railroad,  which  comprised  the  two  lines  from  Provi- 
dence to  Stonington  and  from  Stonington  to  Groton. 
The  Boston  &  Providence  was  leased  to  the  Old  Colony 
Railroad  in  1888  and  the  New  York,  New  Haven  & 
Hartford  Railroad  in  turn  leased  the  Old  Colony  Rail- 
road in  1893,  and  so  effected  its  own  entrance  into 
Boston.  For  some  time  before  that  it  had  had  a  work- 
ing arrangement  with  the  New  York,  Providence  & 
Boston  and  the  Boston  &  Providence  and  later  the  Old 
Colony  Railroad  for  through  traffic  between  New  York 
and  Boston. 

Meanwhile  the  New  Haven  has  absorlied  a  network 
of  feeders  in   Connecticut,  Rhode  Island  and  Massa- 
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chusetts,  being  virtually  the  only  road  serving  most 
of  its  territory.  Its  large  number  of  branch  lines 
makes  its  total  mileage  greater  than  that  of  several 
of  the  longer  lines  running  west  from  the  Port  of 
New  York.  Tt  has  exclusive  control  over  two  lines 
from  New  Haven  to  Boston  —  the  so-called  Shore  line 
through  Providence,  and  the  Willimantic  line  —  while 
its  trackage  rights  between  Springfield  and  Boston  over 
the  Boston  &  Albany  give  it  a  third  route.  It  owns 
a  number  of  steamship  lines  on  Long  Island  Sound, 
and  controls  the  Central  New  England  Railway,  which 
crosses  the  Hudson  River  at  Poughkeepsie  and  con- 
nects with  railroads  reaching  into  the  Pennsylvania 
<5oal  regions. 

The  New  Haven's  rail  facilities  within  the  Port  Dis- 
trict consist  of  the  main  passenger  line  from  Wood- 
lawn  Junction  on  the  New  York  Central  east  through 
Mount  Vernon,  New  Rochelle  and  Port  Chester;  the 
Harlem  River  branch,  from  New  Rochelle  to  the  main 
freight  terminal  at  Port  Morris;  the  New  York  Con- 
necting Railroad  across  Hell  Gate,  which  it  owns 
jointly  with  the  Pennsylvania,  and  the  New  York, 
Westchester  &  Boston  Railroad,  an  electrified  passenger 
line  from  Port  Morris  to  White  Plains  and  New 
Rochelle. 

Philadelphia  &  Reading 

One  other  road  to  be  accounted  for  is  the  Phila 
delphia  &  Reading  Railway.  This  road  is  not  a  com- 
petitor of  the  others  for  general  New  York  traffic. 
It  is  closely  affiliated  with  the  Central  Railroad  of 
New  Jersey  —  the  Railroad  Administration  operated 
the  two  roads  as  one — and  its  general  merchandise 
business  in  the  Port  of  New  York  is  embraced  in  that 
of  the  Central  of  New  Jersey.  To  handle  its  large 
coal  traffic  at  the  Port,  however,  it  established  its  own 
terminal  at  Port  Reading  on  the  Arthur  Kill,  and 
completed  its  own  line  thereto  in  1892  from  Bound 
Brook,  its  junction  with  the  Central  of  New  Jersey. 

These  constitute  the  Philadelphia  &  Reading's  only 
facilities  within  the  Port.  It  has  no  pier  stations,  no 
marine  equipment.  The  road  is  important  to  the  Port 
apart  from  its  coal  business,  however,  because  it  honey- 
combs southeastern  Pennsylvania  and  supplies  the 
Central  of  New  Jersey  with  a  large  traffic,  and  because 
in  conjunction  with  the  Central  of  New  Jersey  it 
affords  the  Baltimore  &  Ohio  its  entrance  to  New  York 
from  Philadelphia  north. 

* 

Evolution  of  New  York's  Terminal  System 

New  York's  railroad  terminal  svstem,  even  more 
than  the  railroads  themselves,  shows  the  efforts  of 
men,  with  no  precedent  to  guide  them,  never  quite 
able  to  realize  the  power  of  their  new  tool,  and  never 
quite  able  to  keep  ahead  of  the  traffic  it  was  creating. 
As  the  railroads  as  a  whole  had  their  beginnings  in 
small  ventures,  so  the  early  terminal  operations  were 
crude,  and  quite  different  from  those  of  today.  While 
several  lines  came  into  existence  in  the  early  30's,  they 
found  it  satisfactory  for  many  years  to  transship  all 
freight  at  the  rail  terminals,  and  rely  on  private  com- 
panies to  do  the  lightering.  The  first  car  float  did  not 
make  its  appearance  until  18(10,  and  by  the  time,  per- 
haps fifteen  years  later,  that  the  car-float  pier-station 
system  had  become  established,  there  was,  as  previously 


pointed  out,  hardly  any  other  way  for  the  individual 
railroad  to  solve  the  terminal  problem.  Consequently 
the  present  new-old  system  has  undergone  little  change 
in  forty  years. 

There  may  be  said  to  have  been  four  steps  in  the 
development  of  the  railroad  terminal  system  as  now 
in  effect  at  the  Port  of  New  York:  (1)  Establishing 
of  tidewater  terminals  in  the  general  vicinity  of  New 
York  and  steamer  service  between  these  terminals  and 
New  York;  (2)  extension  of  the  rail  lines  to  points 
in  or  directly  opposite  Manhattan,  largely  by  inde- 
pendent terminal  companies;  (3)  inauguration  of  car- 
float  service,  and  (4)  creation  by  the  railroad  com- 
panies of  their  own  car-float  and  lighterage  service. 
What  might  be  considered  a  fifth  step,  but  which  was 
more  in  the  nature  of  a  gradual  evolution  running 
through  the  entire  life  of  the  railroads,  is  the  develop- 
ment of  the  lighter  and  the  lighterage  system. 

Steamer  Service  to  Distant   Terminals 

The  same  deference  to  the  superiority  at  that  time  of 
water  transportation  that  retarded  the  development  of 
the  New  York  Central*  Pennsylvania  and  New  Haven 
systems  is  evidenced  by  the  history  of  New  York's 
terminal  development.  Apparently  it  was  thought 
sufficient  to  reach  tidewater  in  the  vicinity  of  New 
York,  and  depend  on  steamer  service  to  bridge  the 
gap  to  the  city  itself.  The  Camden  &  Amboy,  the 
first  of  the  New  Jersev  railroads,  established  its  ter- 
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minal  at  South  Amboy.  The  Central  of  New  Jersey 
chose  Elizabethport,  and  used  that  point  as  its  freight 
terminus  for  some  twenty-five  years,  although  it  in 
the  course  of  time  acquired  trackage  rights  for  pas- 
senger trains  over  the  New  Jersey  Railroad  &  Trans- 
portation Company  to  Jersey  City.  The  Lackawanna, 
while  a  tenant  of  the  Central  of  New  Jersey,  built 
terminals,  mainly  for  coal,  at  Elizabethport.  The 
owners  of  the  Erie,  who  located  their  eastern  terminus 
at  Piermont  on  the  Hudson,  actually  fought  attempts 
to  force  them  into  Jersey  City  by  cutting  the  water 
rates  and  proclaiming  the  superiority  of  their  boat 
service  between  Piermont  and  New  York. 

Four  steamers  constituted  the  marine  equipment  of 
the  Erie  during  this  fight.  Three  of  them  carried  both 
passengers  and  freight;  the  fourth  carried  only  milk. 
The  Central  of  New  Jersey  had  three  steamers  in  the 
early  days — two  for  both  passengers  and  freight,  the 
other  for  freight  only.  It  is  evident,  therefore,  that 
the  traffic  was  still  of  small  dimensions.  Tt  is  in- 
teresting to  note  that  the  landing  places  of  the  steamers 
in  New  York  were  at  the  foot  of  Duane  Street  and  at 
the  foot  of  Cedar  Street,  the  sites  of  the  principal 
Itudson  River  pier  stations  of  the  present  day  of  the 
Erie  and  the  Central  of  New  Jersey  respectively. 

In  1840  the  population  of  Jersey  City  was  only 
3,072,  and  that  of  its  neighbor  cities  on  the  west  bank 
of  the  Hudson  was  nil,  so  that  there  was  no  incentive 
for  the  railroads  to  come  to  their  present  terminals 
except  their  nearness  to  New  York  City,  which  itself 
in  1840  had  less  than  a  tenth  of  its  present  population. 
Inasmuch  as  car  floats  and  modern  ferries  for  trans- 
ferring goods  short  distances  en  masse  were  unknown, 
it  is  not  strange  that  the  pioneers  regarded  a  25-mile 
voyage  as  little  more  objectionable  than  a  one-mile 
voyage. 
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First  Terminal  Railroads 

If  the  establishing  of  railheads  on  tidewater  within 
the  New  York  district  and  steamer  service  from  there 
to  New  York  is  to  be  considered  the  first  step  in  the 
Port's  rail- terminal  development,  the  second  was  the 
independent  promotion  of  terminal  railroads  reaching 
to  points  directly  opposite  Manhattan.  The  two  main 
projects  of  this  character  were  the  New  Jersey  Rail- 
road &  Transportation  Company  and  the  series  of 
railroads  (the  Paterson  &  Hudson  River  Railroad,  the 
Paterson  &  Ramapo  Railroad  and  the  Union  Railroad) 
reaching  from  Jersey  City  to  Suffern  on  the  Erie. 
The  part  played  by  these  railroads  has  already  been 
set  forth  in  the  histories  of  the  Pennsylvania  and  Erie 
railroads,  which  ultimately  absorbed  them. 

The  promoters  of  these  independent  projects  had 
foresight  apparently  not  possessed  by  the  builders  of 
the  longer  lines  reaching  into  the  interior.  The  New 
Jersey  Railroad  &  Transportation  Company  was  early 
in  the  field,  and  for  some  years  it  collected  from  three 
tenant  railroads.  Originally  these  terminal  roads 
were  used  for  passenger  traffic  only,  freight  being  left 
to  depend  upon  the  long  water  haul  to  and  from  the 
old  terminals.  By  1862,  however,  when  the  Erie  had 
opened  independent  freight  terminals  in  Jersey  City 
and  the  Central  of  New  Jersey,  pushing  its  own 
line  rorth  from  Elizabethport,  was  about  to  do  the 
same  thing — the  Hudson  River  Railroad  having 
meanwhile  perhaps  given  the  thought  impetus  by  build- 
ing into  the  heart  of  Manhattan  —  the  principle  may 
be  said  to  have  been  established  that  the  water  haul 
must  be  minimized  and  freight  as  well  as  passengers 
be  brought  within  hailing  distance  of  New  York. 

Car  Floats 

Shortly  after  the  railroads  adopted  the  principle 
of  waterfront  freight  terminals  as  near  New  York  ag 
possible,  the  car  ferrv  followed  as  a  natural  develop- 
ment. The  first  ear  float  made  its  appearance  in  1866. 
Details  are  lacking  as  to  its  exact  dimensions  or  con- 
struction, but  it  probably  was  only  smaller  and  not 
very  different  from  the  oldest  wooden  floats  now  in 
the  harbor.  Tt  is  thought  to  have  had  two  tracks  with 
a  capacity  of  three  cars  on  each  track.  Cars  were 
then  as  now  got  on  and  off  the  float  by  means  of  hinged 
bridges.  Tugboats  hauled  the  floats  nnd  either  placed 
them  alongside  piers  where  the  cars  were  unloaded 
and  loaded  direct,  or  took  them  to  other  float  bridges, 
by  means  of  which  the  cars  were  hauled  off  the  floats. 

Except  in  sizes  and  capacities  of  the  car  floats  and 
tugboats,  the  magnitude  of  the  operations,  and  the 
fact  that  each  railroad  now  maintains  its  own  fleet 
of  floats  and  tugboats,  car-float  service  is  today  sub- 
stantially what  it  was  when  inaugurated  fifty-odd  years 
ago.  A  relatively  small  number  of  existing  floats  are 
of  steel,  and  upward  of  300  ft.  long.  The  majority 
of  them,  however,  are  of  wood,  and  shorter.  Those 
in  interchange  service  usually  have  three  tracks;  those 
in  pier-station  service  have  two,  with  an  intermediate 
trucking  platform.  The  corresponding  car  capacities 
range  from  twelve  to  twenty-four  cars  and  from  eight 
to  sixteen  cars.  Tugboats  have  of  course  increased 
greatly  in  average  power  and  speed  since  1866. 


Railroads  Operate  Own  Car  Floats 

When  car  floats  were  introduced  in  the  harbor  the 
railroads  were  relying  on  contracts  with  outside 
lighterage  companies  for  the  moving  of  goods  about 
the  harbor.  The  contracts  generally  called  for  the 
movement  of  the  floats  only  between  the  railroad  ter- 
minals in  New  Jersey  and  the  various  railroad  pier 
stations,  at  a  certain  sum  per  ton  of  freight  moved. 
The  railroad  companies,  however,  often  desired  to 
make  deliveries  to  or  pick-ups  from  large  consignees 
or  shippers  at  other  points  —  a  service  which  was  not 
profitable  to  the  private  companies.  In  consequence 
the  private  companies  to  a  large  degree  dropped  out 
of  the  car-float  business,  and  the  railroads  were  forced 
to  establish  their  own  service. 

Now  the  few  private  companies  operating  car  floats 
do  so  in  connection  with  private  terminals  which 
replace  the  railroad  stations.  Ther$  are  some  eight 
of  such  private  companies  in  different  parts  of  the 
harbor. 

Railroad  Lighterage  Service 

During  the  first  stage  of  the  Port's  raihpad  develop- 
ment, when  steamers  afforded  the  connection  between 
New  York  and  Piermont,  Elizabethport  and  South 
Amboy,  the  railroad  companies  handled  their  small 
freight  traffic  along  with  their  passengers  on  their 
own  steamers.  Later,  when  they  were  bringing  their 
passengers  by  rail  nearer  their  destinations,  and  the 
freight  traffic  had  grown  to  a  larger  volume,  they  came 
to  rely  upon  contracts  with  outside  companies  for  the 
water  transshipment  of  the  freight. 

Prior  to  the  introduction  of  the  car  floats,  these 
companies  handled  the  freight  in  primitive  craft,  the 
progenitors  of  our  present  lighters.  Some  of  these 
were  propelled  by  sails.  Others  depended  on  tugboats. 
Practically  none  had  steam  power.  Practically  none, 
even  those  with  sails,  had  derrick  booms,  although  the 
masts  were  used  in  connection  with  hand-operated 
winches  for  swinging  the  cargo  aboard.  The  construc- 
tion of  the  lighters  was  equally  crude:  many  of  them 
were  without  decks  and  showed  the  inside  ribs  and 
reinforcing  of  the  hulls.  They  averaged  perhaps  100 
*ons  in  capacity. 

Then  came  the  introduction  of  the  car  float  and  the 
o-irly  taking  over  rfom  the  private  companies  of  the  car- 
float  service.  For  some  time  after  this  the  railroad 
companies  continued  to  contract  w:th  the  private  com- 
panies for  the  handling  of  their  lighterage  business. 
Tn  the  course  of  time  each  railroad  established  its  own 
fleet  of  lighters.  The  private  companies  remained  in 
the  field,  and  are  there  in  large  numbers  at  the  present 
time,  finding  much  opportunity  for  serving  steamships 
besides  sharing  in  the  railroad  business;  but  each  rail- 
road (with  the  exception  of  the  New  York,  Ontario 
&  Western  and  the  Philadelphia  &  Reading)  maintains 
a  considerable  fleet  of  lighters  as 'well  as  tugboats  and 
car  floats. 

New  York   Freight   Stations 

As  we  have  already  seen,  the  landing  places  for  the 
early  steamers  of  the  Erie  and  the  Central  Railroad 
of  New  Jersey  were  retained  by  those  companies  and 
became   the   sites   of   important   pier   stations.      The 
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Commission  1ms  not  deemed  it  necessary  to  delve  into 
the  records  lo  determine  just  what  in  the  way  of  pier 
stations  or  designated  piers  the  New  Jersey  railroads 
had  in  the  curly  days  in  New  York  for  handling  their 
freight  traffic.  Before  the  advent  of  the  ear  float, 
when  lighters  of  small  capacity  were,  aside  from  the 
ferries,  virtually  the  sole  means  of  getting  goods  across 
the  Hudson  River  or  the  Upper  Bay,  there  may  have 
heen  no  commanding  reason  for  concentrating  the 
business  at  established  stations.  Possibly  the  traffic 
was  not  yet  large  enough  to  warrant  any  considerable 
number  of  stations.  In  any  event  the  earliest  reports 
of  the  Dock  Department  of  the  City  of  New  York, 
which  was  created  in  1871,  show  few  piers  in  the 
hands  of  the  railroads. 

While   the   first   car  float   had   appeared   five  years 


1876 — A  map  published  in  1876  by  M.  Dripps 
shows  considerable  expansion  of  the  pier-station  system 
on  the  Hudson  River  below  Twenty-third  Street. 
The  Pennsylvania  then  had  four  piers  in  the  vicinity 
of  Morris  Street  and  one  at  Hubert  Street,  the  Erie 
had  two  at  Chambers  and  Duaiie  Streets  (as  at 
present)  and  a  third  at  Franklin  Street,  the  Central 
of  New  Jersey  had  a  second  pier  at  Cortlandt  Street, 
and  the  Lackawanna  (then  the  Morris  &  Essex  Rail- 
road) had  one  at  Clarkson  Street.  In  all  there  were 
eleven  Hudson  River  railroad  piers  south  of  Twenty- 
third  Street  as  compared  with  twenty  at  the  present 
time;  but  there  were  very  few  elsewhere  in  Manhattan. 
One  of  the  few  was  the  first  pier  station  of  the  New 
York,  New  Haven  &  Hartford,  at  the  foot  of  Mont- 
gomery Street,   East   River.     Another   was  the  first 
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before  this,  there  were  probably  not  many  in  existence 
at  that  time;  in  fact,  at  least  one  New  Jersey  railroad 
then  operating  at  the  Port  did  not  introduce  car-float 
service  before  1880.  Consequently  the  system  of 
maintaining  freight  stations  on  piers,  mooring  car 
floats  alongside  the  pier  and  unloading  and  loading 
the  cars  without  removing  them  from  the  floats  was 
in  its  infancy. 

187.3  —  Tn  1873  it  appears  that  the  only  pier  sta- 
tions in  Manhattan  were  two  held  by  the  Pennsylvania 
interests,  at  Morris  Street  and  Deshrosses  Street  re- 
spectively; two  maintained  by  the  Erie,  in  the  vicinity 
tesjiectively  of  Chambers  Street,  Hudson  River,  and 
f'oenlies  Slip,  East  River;  one  held  by  the  Central  of 
New  Jersey  at  or  near  Cedar  Street,  Hudson  River, 
and  one  operated  by  the  New  York  Central  between 
Moore  Street  and  Coenties  Slip,  East  River.  The 
New  York  Central  thus  early  supplemented  its  all- 
rail  service  with  water  service  in  its  competition  with 
the  other  roads,  but  began  by  serving  a  part  of  Man- 
hattan not  reached  by  the  West  Side  rail  line.  In 
this  same  year  1873  the  New  York  Central  acquired 
the  site  for  a  pier  at  Thirty-third  Street,  Hudson 
River,  but  this  was  presumably  intended  as  a  lighter- 
age pier. 


-Hnnfet-   Bridges  in   New  Jersey    Waterfront  Yard 

pier  station  of  the  Long  Island  Railroad,  at  Catherine 
Street,  East  River, 

In  this  year  we  have  the  first  evidence  of  the  inade- 
quacy of  the  New  York  Central's  all-rail  line  into 
Manhattan,  in  the  leasing  of  land  under  water  for  a 
pier  station  at  Barclay  Street,  Hudson  River,  only 
a  short  distance  from  the  St.  Johns  Park  terminal  of 
the  rail  line.  The  station  at  Barclay  Street  was 
o|>ened   in   1878. 

1870 — A  map  published  in  1879  shows  other  new 
railroad  piers  on  the  West  Side,  together  with  changes 
of  control.  The  Lehigh  Valley,  having  recently 
reached  a  connection  in  New  Jersey  with  and  become 
a  tenant  of  the  Pennsylvania,  had  Pier  2,  one  of  the 
group  of  four  in  the  Morris  Street  district  previously 
held  by  the  Pennsylvania.  The  Central  of  New 
Jersey  had  four  piers  together  from  Rector  to  Cedar 
Street,  Cortlandt  Street  having  been  given  over  to 
ferry  uses.  The  Lackawanna  had  one  at  Dey  Street. 
The  New  York  Central  had  its  new  pier  at  Barclay 
Street,  the  Erie  had  its  two  at  Chambers  and  Duane 
Streets,  the  Pennsylvania  had  its  one  at  Hubert  Street, 
while  the  pier  at  Clarkson  Street  (now  Pier  40,  not 
a  railroad  pier)  had  passed  from  the  Lackawanna  to 
the  Central  of  New  Jersey. 
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1880-1890  —  The  next  few  years  saw  the  expansion 
of  the  Pennsylvania's  station  at  Hubert  Street  by  the 
addition  of  two  more  piers,  at  Laight  and  Vestry 
Streets.  The  Lackawanna  acquired  a  new  pier  at 
Leroy  Street.  The  New  York  Central  expanded  its 
Barclay  Street  station  by  the  addition  of  the  pier  at 
Park  Place.  By  1890  the  Baltimore  &  Ohio  and  the 
West  Shore  had  obtained  pier  facilities  and  the  Erie 
and  the  Lehigh  Valley  had  both  increased  their  Hud- 
son River  facilities,  while  the  New  York,  New  Haven 
&  Hartford  had  expanded  its  East  River  station. 

Since  1890 —  From  1890  to  the  present  day  each 
road  has  added  new  facilities  as  would  be  expected  to 
accommodate  the  increasing  traffic.  While  there  have 
been  a  few  additions  in  the  lower  West  Side,  they  have 
been  mostly  above  Twenty-third  Street  on  the  Hudson, 
and  in  the  East  River.  Manhattan  railroad  tonnage 
figures  for  the  last  fifteen  years,  assembled  by  the 
Commission's  statistical  force  and  presented  in  Chap- 
ter 6,  show  that  the  new  East  River  stations  have 
relieved  the  downtown  West  Side  stations  and  kept 
the  tonnage  of  the  latter  about  uniform,  while  the 
newer  uptown  stations  have  shown  rapidly  increasing 
traffic  as  business  has  expanded  northward.  A  few 
downtown  stations  have  been  abandoned. 

Other  Boroughs  —  Brooklyn,  a  separate  munici- 
pality in  1870,  had  a  population  according  to  the 
census  of  that  year  of  419,921.  Following  the  estab- 
lishing of  car-float  stations  in  Manhattan  others  were 
opened  in  Brooklyn,  where,  including  inland  rail  sta- 
tions, there  are  now  eight.  There  are  also  three  inland 
rail  stations  in  the  Bronx. 

Inland  Rail  Stations  —  Ordinarily  railroad  freight 
stations,  adapted  only  to  the  handling  of  miscellaneous 
freight  in  relatively  small  and  clean  packages,  are  sup- 
plemented by  team  tracks,  one  or  more  of  which  are 
spanned  or   flanked   by   cranes.      Here  bulk  freight, 
heavy  machinery  and  other  goods  not  conveniently  or 
safely  handled   in  freight  houses  can  be  transferred 
direct  between  car  and  truck.     The  New  York  Central 
was  able  to  provide  such  facilities  along  its  rail  line 
at  Thirty-third  Street.     In  order  to  give  its  patrons 
equal  facilities  the  Pennsylvania,  the  Erie,  the  Lehigh 
Valley    and    the   Baltimore   &   Ohio   have   developed 
inland  rail  terminals  along  Eleventh  Avenue  north  of 
Twenty-third  Street.     That  of  the  Pennsylvania  occu- 
pies two  city  blocks  and  each  of  the  others  occupies 
one  city  block.     Each  has  a  freight  house  and  team 
tracks.     The  cars  serving  them  are  hauled  off  the  car 
floats   via    float    bridges    and    tracks   laid    across   the 
Marginal  Way,  and  are  handled  within  the  yard  and 
to   and  from   the  car  floats  by  switch  engines.     The 
track  layouts  are  necessarily  cramped  and  more  or  less 
inefficient  of  operation. 

These  float-bridge  terminals  were  all  opened  about 
thirty  years  ago.  It  is  interesting  to  note  that  all  were 
antedated  by  that  of  the  West  Shore  Railroad,  which 
was  built  between  Thirty-fifth  and  Thirty-seventh 
Streets,  adjacent  to  the  New  York  Central's  facilities. 
This  terminal  was  merged  with  the  Thirty-third  Street 
yard  when  the  New  York  Central  obtained  control  of 
the  West  Shore. 

The  Lackawanna  and  the  Central  Railroad  of  New 
Jersey  have  inland  terminals  of  a  similar  character  in 
the  Bronx,  on  the  north  side  of  the  Harlem  River  near 


Third  Avenue,  the  Lehigh  Valley  has  a  Bronx  terminal 
farther  north  at  149th  Street,  and  the  Lackawanna  has 
two  in  Brooklyn  —  one  in  the  Wallabout  district  and 
one  in  South  Brooklyn.  The  Bronx  terminal  of  the 
Lackawanna  is  operated  in  the  name  of  the  Harlem 
Terminal  Company,  and  the  majority  of  the  other  New 
Jersey  railroads  have  trackage  rights  in  it. 

Yabj>  and  Otheb  Looal  Rail  Faculties 

Originally,  when  the  tonnages  were  small,  the  prob- 
lem of  handling  them  at  the  point  of  contact  of  land' 
and  water  was  relatively  simple.  Trains  were  short 
in  those  days,  and  a  few  switching  tracks  sufficed  for 
distributing  the  cars  to  the  unloading  points.  As  the 
traffic  grew  in  volume  and  complexity  the  waterfront 
yards  grew  laterally  and  longitudinally.  In  the  course 
of  time  the  New  Jersey  railroads  spread  over  almost 
the  entire  waterfront  of  Jersey  City  and  a  large  part 
of  that  of  Hoboken  and  Weehawken,  and  ultimately  it 
became  necessary  for  some  of  them  to  separate  the 
breaking  up  and  making  up  of  their  long  road  trains 
from  the  more  minute  switching  at  the  float  bridges  and 
lighterage  piers  by  acquiring  land  some  miles  inland 
and  building  extensive  " break-up"  yards.  The  New 
York  railroads  also  spread  over  considerable  areas  in 
Manhattan,  the  Bronx,  Brooklyn  and  Queens. 

Although  the  general  manner  of  development  of  the 
yard  and  other  rail  facilities  of  all  of  the  railroads  has 
thus  been  substantially  the  same,  circumstances  have 
greatly  varied  the  details. 

Pennsylvania  Railroafl  —  While  the  Pennsylvania 
did  not  acquire  its  Jersey  City  terminal  untu  1871, 
that  terminal  as  established  by  the  NewJTersey  Rail- 
road &  Transportation  Company  was  the  first  on  the 
Hudson  Rivftr"w^tBrfyont.  This  fact  is  reflected  in  The" 
Pennsylvania's  location,  dirjrctly_j)pposite_  the  most 
'highly  developed  part  of  New  York.  ~~  *"~  " 

Jn    the    COUrse   nf    ^m^    hnwgvPTj    t.hft    PftmifiylvflTii 

needed  more  room  than  that  originally  acquired  by  the 
Hew  Jersey  Railroad '&' Transportation  Company.  & 
second  waterfront  terminal  was  created,  with  a  separate 

_en trance  from  the  Bergen 'Hill  cut,  ancTnow  -the  iwo^ 
developments,  the  80-called_SQUth  Jersey,  City  terminal 
an  the  south  and  the  Harsimus  Cove  terminal. on  -the 
Aorth,.  occupy  the  .entire  waterfront  from  York  Street 
to  the  Erie  yards,/6.  distance  of  nearly  three-quarters 
o?~a  mile,  separated  only  "by  Jersey  CHtyV  one  TrabKc 
pier  at  Morgan  Street.  Raelc  from  the  wnWfynn^  ±wn 
^yards  were  developed  — -\he  Meadows  yard  east  of  the 
Passaic  Itiver  and  "the  "Waverly  yard  in  the  southern 
part  of  Newark — and  a  freight  cutoff  wasTnTTTOan 

^necfiug'them.  ■  Still  further  exjtoftaiott  wa&  provided 
"Tor  "By  means  of  a  bridge  across  Newark  Bay  and  a  new 
gravity  classification  yard  and  waterfront  terminal  ftt 
Jareenville.  ^  The  Waverry-Qi eenville  irne  was*  begun" 
about  1890,  but  was  not  completed  until  1904.  By 
this  time  the  Pennsylvania  had  acquired  control  of  the 
Long  Island  Railroad,  and  a  three-mile  car  ferry  was 
established  across  the  Upper  Bay,  from  Greenville  to 
Bay  Ridge  in  South  Brooklyn. 

Except  as  it  made  it  possible  to  reduce  the  Pennsyl- 
vania's operations  at  its  passenger  terminal  in  Jersey 
City  and  assign  certain  of  the  facilities  to  freight  uses, 
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the  Pennsylvania's  Hudson  River  tunnels  and  Thirty- 
third  Street  Station,  opened  in  1910,  have  no  bearing 
upon  the  freight  situation,  inasmuch  as  the  Pennsyl- 
vania's franchise  covering  the  improvement  is  for  pas- 
senger service.  The  still  newer  enterprise,  the  New 
York  Connecting  Railroad,  of  which  the  Pennsylvania 
is  a  part  owner,  will  be  discussed  later. 

At  the  present  time  the  Pennsylvania  uses  the  Jer- 
sey City  and  Harsimus  Cove  terminals  for  Manhattan 
and  local  New  Jersey  freight,  and  the  greater  part  of 
its  lightered  business  and  the  Greenville  facilities  for 
Brooklyn  freight  and  Long  Island  and  New  England 
interchange.  The  Meadows  yard  serves  the  Jersey  City 
and  Harsimus  Cove  terminals,  while  the  Greenville 
yard  serves  the  terminal  at  that  point.  The  Waverly 
yard  is  used  mainly  for  the  transfer  of  less-than-car- 
load  shipments.  The  Pennsylvania  is  understood  to 
have  plans  under  way  for  a  large  break-up  yard  eas.L  o. 
Waverly  yard. 

At  South  Am  boy  is  the  company's  principal  coal 
terminal  in  the  Port  District,  although  there  are  coal 
trestles  at  both  Greenville  and  Harsimus  Cove. 

Erie  —  The  Erie  obtained  a  passenger  entrance  to 
Jersgy_City*iTi^>652  by  leasing  the  independent" "line 
from  Suftern  to  a  jimcfioiTwith  the  New  Jersey  Rail- 
road ,&_jrransportat ion  Company,  whose  Termtinit^it 
used  Four  years"  IatoTHe^Eolig-OScE^Company  was 
incorporated  as  a  subsidiary  of  the  Erie  to  build  the 
Bergen  tunnel  and  an  independent  terminal  north  of 
that  of  the  New  Jersey  Railroad  &  Transportation 
Company.  The  new  terminal  for  both  passenger  and 
freight  traffic  was  opened  for  service  in  1862  on  the 
site  of  the  Erie's  present  principal  terminal,  and  has 
since  been  expanded  to  the  Pennsylvania  property  on 
the  south  and  that  of  the  Lackawanna  on  the  north  — 
a  frontage  of  about  2000  feet. 

Tfl  Iftfil  thp  "RriA-bftgfftc^fl  syonrj  wafcprfrftTi  terminal 
at  WeehawkenJijibQuLtgQLinile9  north  of  itsJersey  Citv 
terminal,  through  the  ingorporatioiLpf  the _Nqw_ Yoxk, 
Lake  Erie  &  Western  Docks  &  Improvement  Company. 
Connection  was  to  be  made  with  the  Erie  "by  means  of 
a  line  skirting  the  base~oF"the  TJIuff,  'which'  is  near"  the 
river  alrWoehawiken  and  about  a  mile  inland  "atTersey 
City.  X  cRspute  over  the  right-of-way  arose  with  the 
New  Jersey  Junction  Railroad,  which  was  being  pro- 
jected southward  from  the  new  West  Shore  terminal  at 
Weehawken.  In  the  end  the  Erie  obtained  and  contin- 
ues to  have  two  tracks  on  the  right-of-way  of  the  New 
Jersey  Junction  Railroad. 

The  Weehawken  terminal  h^.AJrpnlage_jQ£jbout 
hali_jL_mllfe — Reiner  newer,  and  also  being  separated 


__a-i»«* — pcing  newer,  ana  also  Demg  s 
from  the  passengertrafecja^d  Jocal  Jersey  City  facil- 
ities of~the Jb^xe^tlie^Wjeiehawken  TerminaTTias  been" 
better  adapted  to  the  establishing  "of  Tighferage~£iers, 
and  has  come  to  be  the  principal  "pbrnt~~fof  Eandlmg 
the  lighterage  business.  There  is  also' a  "floaFTSrfdgS 
there,  but  the  bridges  at  "Jersey  City  handle  virtually 

alLffiOEe . "caPflOfff  traffic." ~  ~~~ -  - 

Through  the  leasing  of  the  New  York,  Susquehanna 
&  "Western  in  1899  theTSHe  acquired  a  third  terminal 
at  Edgewater.  The  Susquehanna  &'  Western  was  built 
primarily  to  handle  coal,  and  the  Edgewater-  (Caderc 


cliff)  terminal  is  used  almost  exclusively  for  the  Erie's 
coal  business. 

Xke  Erie 'was  one  of  the  roads  that  found  it  desirable 

to    gO    baclT  tO    the l_HQ^?BflPnlr     Hflnnrinwirn    fp    Iftpfltfi    »ta 

break-up  yljjj.  It  has  developed  such  a  yard  at  Secau- 
cus^^nown  "as  Ik©  Croxton  yard,  from  which  short 
trains  can  be  nm  by  yard  ^giTi^a  to  eitherthe  Jersey 
City  or  the  Weehawken  terminal.  The  Susquei 
&  'Wastprn  had  it»  own  int^ri"r  yqril  at  LiultTVerry 
wlien  the  Erie  took  it  over,  and  this  yard  has  been 
retained  to'serv^Jhc  E]dgew"atci  leiminal,  btTt  connected 
with    Croxton   yard   to   permit    feasy _lhtef cha 

Latkavwifma  —  The  development  of  the  Lacka- 
wanna's New  Jersey  facilities  has  been  simpler  than 
that  of  the  foregoing  roads  because  the  Lackawanna 
handles  its  entire  business  at  one  waterfront  terminal, 
supported  by  one  principal  interior  yard.  The  develop- 
ment dates  from  1863,  when  the  Morris  &  Essex 
obtained  its  entrance  to  Hoboken.  The  terminal  has 
expanded  to  a  width  of  about  a  half  mile,  reaching  from 
Newark  Avenue,  Hoboken,  to  the  Erie  yards  in  Jei- 
sey  City.  Its  waterfront  yards  are  sufficiently  large  to 
allow  a  consideraKIepercentage  6F  tKe~  road  Trams~fo 
be  run  direct  to  and  from  the  waterfront;  but  mainly 
in  the  last  twenty  years  a  break-up  yard  has  been 
developed  on  the  Haokensack  Meadows,  near  ike  Erie's 
Croxton_  yard.^  The  main  line  of  the  Lackawanna 
divides  just  beyond  the  Bergen  Hill  tunnel.  The  north 
or  Boonton  branch,  built  shortly  after  the  Lackawanna 
acquired  the  Morris  &  Essex,  is  operated  as  the  main 
freight  line,  because  of  more  favorable  grades  and  less 
local  passenger  traffic.  Consequently  the  break-up 
yard  was  located  along  this  line  and  a  wye  connection 
is  made  with  the  south  or  Newark  line. 

Central  of  New  Jersey  —  When  the   Central   Rail- 
road of  New  Jersey  sought  access  to  the  Hudson  River 
it  obtained  a  grant  of  a  large  area  of  undeveloped  land 
in  Jersey  City,  mainly  south  of  what  is  now  the  Morris 
Canal  Basin.    In  subsequent  litigation  with  the  Lehip' 
Valley  it  was  shut  off  from  some  of  this  land,  but  it 
retained  a  frontage  of  considerably  more  than  a  mile. 
Isolated  from  the  rret  of  Jersey   City_JqLjhe  jgnal 
basin,  the  Central  pf_J^W._Je£afffLjias  not  been  con- 
fronted__with  the  problem-of-4lH^-rail«}^^ 
pf_gxpan(lingjt^f abilities  in^ejQiidsLii£^nTPui)  cify 
streets]     In  consequence   it  has   not  yet   reacl 
capacity  of  its  original  terminal  grants jind  had  not 
been  "forced  to  go  to  the  interior  to  develop  adequate 
yards.  -  Its  main  break-up  yard  is  at  the  waterfront, 
together   with    its   floaf:l>ridge,    lighterage    and  "other" 
transshipment  facilities. 

Because  of  the  arrangement  of  its  lines  to  the  south 
and  west,  however,  in  Bayonne,  Elizabeth  and  Newark, 
and  the  large  number  of  industries  in  those  cities,  it 
has  in  the  course  of  time  developed  a  number  of 
auxiliary  yards.  The  chief  of  these  is  at  Elizabeth- 
port,  from  which  point  lines  radiate  in  four  directions. 
Here  is  the  main  transfer  point  for  less-than-carload 
'  freight,  and  here  are  tracks  for  serving  the  industries 
at  Elizabeth  and  south  to  Perth  Amboy.  A  second 
yard,   known   as  the   Brills   Yard,   has  grown  up   in 
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Newark  to  serve  the  Newark  branch  and  its  industrial 
sidings. 

Extensive  oil  works  have  been  developed  on  Con- 
stable Hook,  Bayonne,  and  they  depend  upon  the  Cen- 
tral of  New  Jersey  and  the  Lehigh  Valley  for  direcl 
railroad  service.  The  East  Jersey  Railroad  &  Terminal 
Company,  owned  by  one  of  the  large  oil  companies, 
connects  with  the  Central  of  New  Jersey.  On  the  south 
side  of  Bergen  Point,  also,  is  Port  Johnson,  which. 
until  the  completion  of  its  modern  car  dumpers  at 
Jersey  City  in  1918,  had  been  the  principal  coal  termi- 
nal of  the  railroad  since  soon  after  its  crossing  of 
Newark  Bay.  Mainly  to  serve  this  coal  terminal  and 
the  oil  road,  a  third  auxiliary  yard  of  the  Central  of 
New  Jersey  has  grown  up  at  Bayonne. 

Lehigh  Valley  —  The  first  effort  of  the  Lehigh  Val- 


which  it  might  later  have  been  unable  to  acquire.  As 
it  was,  the  Central  Railroad  of  New  Jersey  disputed 
its  right  to  the  property  of  the  defunct  West  Line  Rail- 
road, and  it  was  only  after  extensive  litigation,  lasting 
until  1887,  that  the  Lehigh  Valley  established  its  title 
to  the  land.  When  it  made  its  original  deals  for  this 
land  it  had  no  rail  line  into  any  part  of  the  Port  Dis- 
trict. In  a  few  years  it  had  the  Easton  &  Amboy  in 
service,  but  the  extensions  northward  came  slowly,  and 
it  was  not  until  1889  that  connection  was  made  with 
the  terminal  property  and  the  terminal  was  opened 
for  service. 

While  the  Lehigh  Valley  thuB  had  its  terminal  Bite 
in  advance,  and  had  a  wide  frontage  on  the  Morris 
Canal  Basin,  the  tract  was  too  limited  in  width  for 
a^qmije_YardjlgvgloJHnent,  and  the_C0TnpaTiy  has  haflTo 


ley^_we_h_ave  seen,  to  gain  its  own  entrancs_jnto  the 
'Port  "of  ~New^York  was_by  canal.  While. thfi._Morris 
"Canal  did  not  j>rove  a  satisfactory  means  of  competing 
with  railroads  having  their  own  tracks  to  -New  York, 
itdid  provide  the  railroad  company,  with  it_site__fox_a 
terminal  on  the  HucTson  River  waterfront.  The  State 
"o?  New  Jersey  had  in  1867  leased  the  Morris  Canal 
Basin  to  the  canal  company.  When  the  Lehigh  Val- 
ley in  1871  obtained  control  of  the  basin  through  the 
leasing  of  the  canal,  and  also  in  the  same  year,  by  its 
purchase  of  the  never-built  New  Jersey  West  Line 
Railroad,  acquired  a  strip  of  land  on  the  smith  side, 
of  the  canal  basin,  it  obtained  practically  the_onlj 
New""3erscv  M"-iif<T"froiir 'from  Black  Torn  Island  to 
Weehawken  not  by  that  Time  occupied  by  oTSer  raTl- 
roacls",  wittTfhe  exception  of  the  steamship  tract  north 
ofTEe~Ifackawanna  terminal  in  Hoboken,  which  could 
tmrmrvrroeen  easily  reached  by  raiTevehTr  obtainable. 
""TEls"  mereiy~g^vo    the   Lehigh"   Vnlley    a  "foothold 


create  ji  break-up  yard  west  of  Newark  Bay,  at  Oak 
TpTiiTiH.  It  lias  also  increased  its  waterfront  facilities 
by  the  development  of  the  Black  Tom  terminal  of  the 
National  Docks  Railway,  of  which  it  has  had  full  con- 
trol since  1900.  The  southern  terminus  of  the 
National  Docks  Railway  at  Constable  Hook  gives  the 
Lehigh  Valley  another  terminal  at  that  point,  used 
mainly  for  special  commodities,  and  the  original 
terminal  of  the  Easton  &  Amboy  at  Perth  Amboy  is 
retained  as  the  company's  principal  coal  terminal.  A 
yard  along  the  National  Docks  Railway  at  Claremont 
.  serves  the  Black  Tom  terminal,  and  one  at  Perth 
Amboy  serves  the  facilities  at  that  point.  A  Bpur  on 
the  north  side  of  the  Morris  Canal  Basin  reaches 
various  industries  and  a  terminal  of  the  Brooklyn 
Eastern  District  Terminal  Company. 

West  Shore  —  How  the  West  Shore  Railroad,  or  its 
lessee,  the  New  York  Central,  came  into  possession  in 
1885,  shortly  after  the  West  Shore  was  completed,  of 
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the  terminal  site  originally  acquired  by  the  promoters 
of  the  New  York,  Ontario  &  Western  Railroad,  has 
been  related  (page  104).  It  gave  the  West  Shore  a 
frontage  of  more  than  a  mile,  in  Weehawken  and  West 
New  York,  with  sufficient  width  east  and  west  to 
develop  a  considerable  yard  behind  the  piers-  In  the 
course  of  time,  however,  still  more  yard  space  was 
needed,  and  a  second  yard  was  developed  just  west  of 
Bergen  Hill,  at  New  Durham.  In  general  the  New 
Durham  (Granton)  yard  is  used  for  the  breaking  up 
and  classification  of  inbound  trains,  and  the  Wee- 
hawken yard  for  the  making  up  of  outbound  trains, 
as  well  as  for  direct  service  to  the  lighterage  piers  and 
car  floats.  Another  small  yard  has  been  developed  for 
storage  purposes,  at  Bellmans,  near  Little  Ferry. 

Before  the  New  York  Central  acquired  the  West 
Shore  the  West  Shore  established  its  principal  Man- 
hattan pier  station  at  Franklin  Street,  Hudson  River. 
This  station  was  recently  abandoned.  Until  then  it 
and  the  original  New  York  Central  pier  stations  were 
used  by  both  roads.  The  West  Shore  is  operated 
purely  as  part  of  the  New  York  Central,  which  is  able 
to  distribute  the  traffic  on  the  two  sides  of  the  Hudson 
River  to  suit  its  convenience.  For  example,  most  of 
the  New  York  Central  export  business  is  handled  at 
Weekawken.  Car-float  operations  between  Weehawken 
and  Sixtieth  Street,  Manhattan,  afford  direct  exchange 
of  ears  within  the  Port  District. 

New  York,  Ontario  &  Western — When  the  New 
York,  Ontario  &  Western  in  1885  turned  over  the  re- 
mainder of  its  Weehawken  terminal  to  the  West  Shore, 
it  retained  a  narrow  strip  with  a  frontage  of  340  ft. 
at  the  north  end,  in  West  New  York.  On  this  strip 
it  maintains  two  coal  trestles,  and  it  also  has  the  use 
of  some  twelve  tracks  in  the  Weehawken  yard  for 
handling  the  coal  cars.  All  of  its  other  business  is 
handled  with  the  West  Shore  facilities. 

Baltimore  &  Ohio —  The  history  of  the  Baltimore  & 
Ohio's  facilities  is  not  materially  different  from  that 
of  some  of  the'  other  roads.  It  reached  the  Port  of 
New  York  when  the  greater  part  of  the  New  Jersey 
waterfront  near  lower  Manhattan  was  occupied  by 
other  railroads,  but  gained  access  to  the  Upper  Bay 
via  Staten  Island,  utilizing  the  Staten  Island  Rapid 
Transit  Railway.  The  waterfront  terminal  was  estab- 
lished at  St.  George,  the  most  northerly  point  on  the 
lisland.  There  was  not  adequate  space  here  for  a 
[break-up  yard,  but  room  was  found  farther  west  on  the 
island,  at  Arlington. 

The  remainder  of  the  Statin  Island  Rapid  Transit 
Railway,  from  St.  George  south  to  Tottenville,  is 
purely  a  local  suburban  railway,  with  little  freight 
traffic,  with  the  exception  that  a  small  part  of  it  near 
St.  George  serves  the  American  Dock  Terminal  and  the 
Pouch  Terminal,  two  private  enterprises.  In  a  short 
time,  however,  this  section  will  be  serving  the  twelve 
piers  now  under  construction  by  the  City  of  New  York. 

Philadelphia  &  Reading  — The  Port  Reading  Rail- 
road received  its  charter  in  1890  and  was  completed 
in    1 892.     Jlh_e  _  JPort_  Reading,  terminal   was__created 
.alinaaLjyliolly  for  the  handling  of  coal.  _  The  Read- 
ing's general  'freight  is  turned  over  to  the  Central  "of 
Now  Jersey  at  Bound  Brook  or  at  points  farther  west. 


New  York  Central  —  Only  the  first  terminals  of 
what  is  now  the  Pennsylvania  had  been  established 
within  sight  of  Manhattan  on  the  New  Jersey  frontier 
when  the  predecessors  of  the  New  York  Central  arrived 
on  the  scene.  The  first  of  these,  the  New  York  & 
Harlem,  never  played  much  of  a  part  in  the  freight 
situation,  having  little  freight  traffic,  and  being  located 
in  what  became  a  residential  section  that  prevented  the 
development  of  freight  terminals.  The  Hudson  River 
Railroad,  however,  chartered  in  1844  and  built  shortly 
after,  became  a  unique  factor  in  the  situation.  It  is 
the  one  railroad  that  was  able  to  establish  and  maintain 
freight  terminals  in  the  heart  of  Manhattan,  the  road 
that  because  of  that  position  forced  free  lighterage 
upon  the  other  railroads  —  the  system  that  compels  the 
New  Jersey  railroads  to  perfonn  an  expensive  terminal 
service  free  of  charge,  and  that  has  brought  about 
charges  of  discrimination  against  the  New  Jersey  com- 
munities, and  appeals  to  the  Interstate  Commerce 
Commission. 

The  route  of  the  line  in  question,  the  West  Side 
line,  is  as  follows:  Coming  down  the  east  bank  of  the 
Hudson,  it  crosses  Spuyten  Duyvil  Creek  at  the  upper 
end  of  Manhattan,  where  the  passenger  line  turns  east- 
ward, and  stays  on  the  river  bank  to  Sixtieth  Street, 
except  for  a  short  distance  where  it  passes  through 
Fort  Washington  Park.  At  Sixtieth  Street  it  swings 
east  to  Eleventh  Avenue,  which  it  occupies  to  Thirty- 
third  Street,  where  it  turns  diagonally  across  to  Tenth 
Avenue  and  Thirtieth  Street.  Thence  it  follows  Tenth 
Avenue  south  to  its  junction  with  West  Street  and 
West  Street  to  Canal,  Canal  to  Hudson  and  Hudson  to 
the  terminal  at  Beach  Street. 

The  historv  of  the  New  York  Central's  West  Side 
terminal  development  has  already  been  briefly  out- 
lined. The  line  was  originally  built  south  to  Chambers 
Street.  It  handled  both  passengers  and  freight,  and 
here  as  in  New  Jersey  the  demand  for  freight  facilities 
was  at  first  less  acute  than  for  passenger  facilities,  so 
that  it  was  not  until  18(54  that  a  freight  terminal  of 
any  size  was  established  in  the  downtown  section.  In 
that  year  the  St.  Johns  Park  Terminal,  occupying  two 
city  blocks  bounded  by  Hudson,  Varick,  Beach  and 
Laight  Streets,  was  opened  for  traffic.  The  march  of 
New  York's  development  northward  beyond  that  point 
at  the  time  is  evidenced  by  the  fact  that  the  tracks 
and  driveways  were  entirely  housed  in  one  large  build- 
ing. It  can  readily  be  imagined  that  this  now  anti- 
quated plant  was  when  opened  considered  the  last  word 
in  freight  terminals. 

Meanwhile  Thirtv-third  Street,  where  there  was  at 
that  time  supposedly  ample  room  for  expansion,  was 
established  as  the  principal  freight  and  passenger  ter- 
minal, while  at  Sixtieth  Street  there  grew  up  a  classifi- 
cation yard,  lighterage  piers,  float  bridges  and  other 
facilities.  As  the  traffic  grew  the  facilities  at  both 
Thirty-third  Street  and  Sixtieth  Street  were  expanded 
to  the  limit  of  their  area.  The  company,  we  have 
seen,  inaugurated  marine  service  at  an  early  date  in 
the  competition  for  East  River  traffic,  and  when  the 
\  floating  of  cars  was  still  in  its  infancy  it  was  forced 
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\o  open  pier  stations  alongside  the  rail  line  to  relieve 
that  already  overtaxed  facility. 

Thus  the  New  York  Central,  despite  its  strategic 

advantage,  is  in  much  the  same  position  as  the  New 

Jersey   roads   as  far   as  the  economical  handling  of 

freight  is  concerned.     Much  of  its  traffic  is  of  necessity 

[handled  by  water,  and  the  rail  operations  are  scarcely 

}less  costly  than  the  water  operations.     The  entire  rail 

z  plant  is  obsolete  and  inadequate,   and  has  been  for 

I  years.     No  material  improvement  has  been  made  for 

a  generation,  because  none  is  possible  without  radical 

changes.     The  company  has  not  even  the  opportunity 

seized  by  most  of  the  New  Jersey  roads  of  receding 

a  few  miles  and  building  modern  break-up  yards  on 

the  Jersey  meadows.      Consequently   the  New  Y'ork 

Central  retains  its  inadequate  Sixtieth  Street  yard  and 

does  such  preliminary  classification  as  it  can  at  West 

Albany  or  other  division  points  some  distance  from 

New  York.     Within  the  last  year  or  two,  because  of 

the  crowded  conditions  at   Sixtieth   Street  yard,   the 

main  less-than-carload  transfer  operations  have  been 

J  shifted  to  Yonkers. 

Apart  from  the  inadequacy  of  the  West  Side  line 
from  the  business  standpoint,  the  public  has  found  it 
objectionable  in  a  number  of  ways.  This  fact  has 
given  rise  to  litigation,  discussion  and  legislation  — 
all  of  which  have  to  date  brought  no  tangible  results. 
The  West  Side  problem  is  a  much  larger  and  more 
involved  subject  than  the  mere  matter  of  the  New  York 
Central  track  service  south  of  Sixtieth  Street;  but  in 
the  eyes  of  a  large  percentage  of  the  public  the  New 
York  Central,  with  its  surface  tracks  and  its  smoke, 
is  the  West  Side  problem.  The  history  and  present 
status  of  the  problem  according  to  the  popular  concep- 
tion are  set  forth  in  Chapter  8. 

In  1843,  about  four  years  after  the  extension  of  the 
New  York  &  Harlem  to  the  City  Hall,  that  company 
built  a  freight  station  at  Center,  Franklin,  Elm  and 
White  Streets,  the  site  of  the  present  Criminal  Courts 
Building.  When  the  New  York  &  New  Haven  some 
five  years  later  became  a  tenant  of  the  New  York  & 
Harlem  it  shared  this  terminal.  Subsequently  the 
Harlem  developed  Port  Morris,  the  terminus  of  the 
Port  Morris  branch,  as  a  freight  terminal,  and  with 
the  taking  over  of  the  Harlem  road  by  the  New  York 
Central  and  the  establishing  of  the  Harlem  line  as  the 
entrance  for  all  New  York  Central  and  New  Haven 
passenger  trains,  freight  operations  on  the  line  at 
length  ceased.  The  Port  Morris  terminal  has  been 
retained,  and  includes  two  piers,  but  handles  only  a 
small  traffic. 

The  New  York  &  Northern,  predecessor  of  what  is 
now  the  Putnam  Division  of  the  New  York  Central, 
at  one  time  had  a  pier  station  at  the  foot  of  Pike 
Street,  East  River,  and  floated  cars  between  it  and  its 
rail  terminus  at  High  Bridge  on  the  narlem  River. 
The  New  York  Central  has  retained  a  pier  station  at 
approximately  the  original  East  River  site,  but  the 
floating  service  to  the  Putnam  line  was  long  since 
discontinued. 

New  Haven  —  If  the  New  York  &  New  Haven  Rail- 
road had  sought  and  obtained   its  own   entrance  into 

8 


New  York,  as  did  the  Hudson  River  Railroad,  which 
was  built  about  the  same  time,  it  is  possible  that  the 
New  York,  New  Haven  &  Hartford  would  now  have 
a  rail  line  down  the  East  Side  to  the  heart  of  the  busi- 
ness district,  as  the  New  York  Central  has  down  the 
West  Side.  Instead  it  relied  upon  trackage  riphts 
over  the  New  York  &^Harlem  from  Williamabridge. 
The  Harlem  itself  was  destined  never  to  acquire  a 
heavy  freight  traffic,  never  to  become  a  great  power  in 
transportation.  It  may  have  been  chance  and  not  fore- 
sight that  put  the  Hudson  River  Railroad  where  it 
could  continue  to  operate  freight  trains  as  the  city 
grew,  but  the  Harlem,  prohibited  from  the  start  ^rom 
operating  fttftflm  Inn/mintivflft  south  of  Fourteenth 
Street,  soon  found  itself  in  the  midst  of  a  residential 
section.  The  steam  locomotives  were  cfOWd&l  back  to 
Thirty-second  Street  and  then  -to  Furiy-iecoiid,  ancF 
above  Forty-second  Street  the  tracks  had  to  be  arched 
over.  Ify  the  time  the  first  Grand  Central  Station  was 
completed  and  the  New  .York  Central  had  leased  flie_ 
Hartem,  it  was  apparent  that  the  line  was  not  suited 
t^  -Fw^gTif  npopfliifli^  T^  Tyas  then  a  sim pie  matter  tor 
the  New  York  Central  tomake  the  West  Sute  Urie  the*" 

freight  route  and  i*ark  Avenue    (Hari     

paastjngur~  route  — l&iVtftg  *tfie  '"TT6W    Haven    ireignt 
traffic  to  shift  for  itself. 

*""  The  New  York  &  Harlem  fought  the  crowding  back 
of  its  steam  locomotives.  Perhaps  the  New  Haven, 
with  a  line  of  its  own,  could  have  fought  no  better, 
but  its  growing  freight  traffic  would  have  given  it  more 
incentive,  and  it  would  especially  have  had  a  better 
chance  if  it  had  originally  found  an  independent 
entrance  nearer  the  East  River.  However  that  may 
be,  the  New  Haven,  in  spite  of  the  obstacles  to 
economical  operation,  maintained  the  terminal  at 
Center  and  Franklin  Streets,  built  by  the  New  York  & 
Harlem,  until  1885.  The  block  is  about  180x200  ft., 
and  the  terminal  had  eight  tracks,  on  which  it  is  stated 
that  it  handled  about  100  cars  daily.  The  upper 
stories  of  the  terminal  were  given  over  to  factories. 

At  length  it  became  necessary  to  abandon  this  ter- 
minal. Tini1«73j  WvgvP.r,  |V]ft  TTflrlftm  Rump  ft  -Port 
Chester  ^fiaTfroad    WAS    opfni«^_f  rnm .  ATmr    T?nnlin1Wrm 

the  main  line  of  the  New  Haven  to  the  Harlem  River 
east  of  the  JN  ew~Y off  &  Harlem.  The  line  was  taken 
pver  by  the  New  Haven  the  same  year,  and  by  1885, 
when  the  inland  Franklin  Street  station  was  aban- 
doned, the  New  Haven  had  two  or  three  East  River 
piers.  Since  theiL  its  Jkiarihattan.  freight  service  has 
been  a  marine  operation  exactly  as  lias  that ;  J>f_  the 
Nw^erse^roa<Is~ wTfh  "the  added  disadvantage  oiil 
lo*nger~water""Raul  an  J  the  perilous  trip  through  IIe.ll 
Gate  —  which  has"  resuIFed"  m  more  powerful  tugs  .and 
more  rugged  car  floats  for  the  New  Haven  line  than  the  ^ 
majority,  of  the  other  "roads  possess. 

Like  most  of  the  New  Jersey  roads,  th&JNew  Haven 
first  exhausted  its  available  space  at  the  Harlem  River 
waterfroriFand  then  "receded  to  "a" suitable  location  for 
«i  break-up  yard7"The  location  in  this  case  being  .Oak 
Point,  which  is  well  within  _thcf  city  limits  of  New 
_York.  Within  the  last  few  years  the  New  Haven  has 
electrified  its  line  to  New  Haven,  and  the  Oak  Point 
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yard  is  operated  by  electric  locomotives,  being  one  of 

the  few  large  freight  yards  in  the  country  so  operated. 

Long  Island — The  Long  Island   Railroad   ia  not,  a 

trunk  line,  but'^a^fftUp^^oT^short-hjiul, 
suburban  tTnesToosely  woven  together,  and  the  Com- 
"tirraaioii  has  w)t-  ooughfr  -ixr  tfffcg'  through  the  develop- 
ment of  their  terminals  in  any  detail.  At  present 
there  are  two  principal  inland  terminals,  two  water- 
tront  terminals,  a  main  break-up  yard  and  one  other 
large  yard.  The  heavy  passenger  traffic  is  divided 
between  one  of  the  inland  terminals,  one  of  the  water- 
front terminals  and  the  Pennsylvania  Station  in 
Manhattan. 

Long  Island  Clity  was  thp  origins) tprmiTnifl  nf  part 

oj  ~the    system,    and  Ji_er£_Jiaa__been d^Yttlnpefl    thp 

characteristic  waterfront  terminal,  for  both  passenger 
and  freight  traffic  Cars,  are  .floated  ironi  hero  to  Man* 
Rattan  pier  stations.     The  terminal  is  steam  operated. 

jTTatbush  Avenue,  in  the  heart  of  Brooklyn,  and  not 
on  the  waterfront,  is  the  other  principal  original  ter- 
minus. Its  growth  has  been  the  typical  development 
of  an  inland  stub  terminal.  There  are  both  passenger 
and  freight  facilities,  but  limited  opportunity  for  ex- 
pansion. The  line  in  the  vicinity  of  the  terminal  is 
below  ground  and  only  electric  operations  is  permitted. 

Bushwick  Terminal  is  a  freight  development  about 

.miclway  .Jhetweeu   th°  ftK^  ^rffgoing  terminals.     It  Is 

inland,   but   is  .afforded   a   measure  ..of   water   service 

through  being  at  tW-heatJ-  ♦tTtLc  English  Kills,  a  tribu- 

Uary  of  Newtown.. Qrcek^.^ 

Thp.  RftAond   wfltftrfrfflit   terminal   mentioned  is  that 

TiTtgrminal 


ak^Bav  Rid^e  in  South  Brooklyn,     xne  terminal  nas 
hppTwlpyplop^d  s?nrQ  *k*>  VftnnHy[vaTiifl  obtained  control 
oFlhe  Long  Island  and  established  its  own  waterfront 
terminal  at  Greenville.   ""Bay  Kidge'lsTTTie  Long  Tslallcl^ 
terminus  of  the  carTEerry'to  and  irom  Greenville. 

Most  of  the  Long  Island  lines  come  together  at 
Jamaica,  and  just  east  of  Jamaica  is  Holban  yard,  the 
principal  break-up  yard.  Holban  yard  does  not  serve 
the  North  Side  division  to  Flushing,  Whitestone  and 
Port  Washington,  to  serve  which  smaller  yards  have 
been  developed  in  the  Long  Island  City  district.  One 
of  the  yards  in  this  district,  Sunnyside  yard,  is  largely 
a  coach  yard  for  the  Pennsylvania  passenger  service. 

Central  Railroad  of  Vermont,  and  Southern  Pacific 
Company — Two  other  trunk-line  railroad  companies 
give  direct  service  to  the  Port  of  New  York.  The 
Southern  Pacific  Company  does  so  through  the  Morgan 
Line  of  steamships,  operated  to  and  from  the  Gulf  of 
Mexico  —  connecting  with  the  railroad  linos  at  New 
Orleans,  but  handled  as  an  independent  enterprise. 
The  Central  of  Vermont  gives  a  more  direct  railroad 
service,  operating  steamships  to  and  from  its  railhead 
at  New  London  as  an  integral  part  of  its  rail  service. 

Special  Facilities 

Special  facilities  have  been  developed  by  practically 
all  of  the  roads  to  handle  certain  commodities,  such  as 
coal,  grain  and  milk. 

Coal  —  Coal  has  been  a  principal  commodity  of  most 
of  the  roads  from  their  earliest  days.  Until  compara- 
tivelv   roecMitlv   the  eoal  was  transferred   from   car  to 


boat  by  some  sort  of  elevated  trestle,  and  there  is  still 
considerable  use  of  trestles.  A  later  development, 
however,  is  the  car  dumper;  several  of  these  have  been 
installed  within  the  last  five  years,  and  there  are  now 
eleven  in  the  Port  District. 

With  the  development  of  car  dumpers  have  come 
partial  transfers  of  the  coal-handling  operations  to 
other  sites.  For  example,  the  Erie,  which  had  a  coal 
trestle  at  Weehawken  before  it  acquired  the  Susque- 
hanna &  Western,  still  handles  some  coal  there,  but 
built  its  modern  car  dumper  a  few  years  ago  at  Edge- 
water  on  the  Susquehanna  &  Western.  The  Central  of 
New  Jersey  built  its  dumpers  at  Jersey  City  in 
1917-18  and  transferred  its  main  coal  operations  from 
Port  Johnson,  Bayonne.  The  Pennsylvania  and 
Lehigh  Valley,  on  the  other  hand,  while  building  cer- 
tain trestles  at  the  newer  terminals  farther  north,  have 
retained  South  Amboy  and  Perth  Amboy  as  their 
principal  coal  terminals,  and  have  erected  modern  car 
dumpers  at  those  points.  The  Lackawanna,  Balti- 
more &  Ohio  and  Philadelphia  &  Reading  have  also 
erected  car  dumpers  at  their  respective  terminals  — 
those  of  the  Lackawanna  being  the  oldest  in  the  Port. 
The  Ontario  &  Western  has  two  coal  trestles. 

Grain — As   compared    with   the   railroads   of  some 
other  ports,  the  Port  of  New  York  is  very  inadequately 
supplied  with  grain-handling  facilities.     The  Erie  has 
a  fairly  large  but  old  grain  elevator  at  Jersey  City. 
It  was  built  about  1880,  and  naturally  lacks  the  most 
modern  machinery.     The  New  York  Central  has  one 
nearly  as  old  at  Sixtieth  Street,  as  has  the  West  Shore 
at  Weehawken.     A  second  and  'larger  one  was  built 
at  Weehawken  about  fifteen  years  ago,  but  even  this 
has  not  the  capacity  or  up-to-date  equipment  of  some 
of  the  newer  elevators  at  other  ports.     The  Lehigh  Val- 
lev  has  two  small  elevators  at  Black  Tom.     The  Lack  a- 
wanna  has.  a  crude  substitute  for  an  elevator  in  a  grain 
trestle.     The  Pennsylvania  had  an  elevator  at  Jersey 
City,  but  it  had  fallen  into  disuse  with  the  completion 
of  the  company's  modern  elevator  at  Philadelphia,  and 
about  two  years  ago  it  was  torn  down. 

The  majority  of  the  coal  and  grain-handling  facili- 
ties in  the  Port  are  designed  for  loading  into  barges 
or  floating  elevators  rather  than  into  ships.  Thus  they 
conform  to  the  established  practice  of  the  Port  —  trans- 
ference between  car  and  ship  through  an  intermediate 
lighterage  service  rather  than  direct. 

Milk  —  Milk  is  one  of  the  most  important  special 
commodities.  Scores  of  carloads  of  milk  are  brought 
to  the  Port  District  every  day,  mainly  in  special  milk 
trains.  The  type  of  facilities  developed  for  handling 
the  milk  is  simple,  consisting  of  covered  platforms  with 
tracks  on  one  side  and  driveways  on  the  other.  There 
is  no  floating  of  milk  to  the  Manhattan  pier  or  inland 
rail  stations.  All  milk  brought  in  by  the  New  Jersey 
roads  is  unloaded  at  milk  platforms  on  the  New  Jersey 
side,  usually  near  the  passenger  terminals,  and  is  thence 
trucked  to  its  destination,  that  for  New  York  coming 
via  the  ferries.  The  New  York  Central  brings  its 
milk  down  the  West  Side  line,  on  which  it  has  two 
stations,  one  at  Thirtieth  Street  and  one  at  130th 
Street. 
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To  describe  the  development  of  the  numerous  facili- 
ties for  handling  other  special  commodities  would  re- 
quire a  volume  in  itself.  The  Commission  goes  into 
the  matter  of  coal,  grain  and  milk  more  fully  in  other 
chapters  of  this  report. 

Ferries 

Not  only  milk  but  New  Jersey  produce  and  a  con- 
siderable amount  of  other  freight  are  moved  across  the 
Hudson  and  East  Rivers  and  the  Upper  Bay  by  ferry. 
Like  the  other  local  marine  service,  the  ferry  system 
of  New  York  Harbor  is  more  highly  developed  than  in 
any  other  port  in  the  country. 

From  the  time  of  their  arrival  on  the  New  Jersey 
waterfront  until  scarcely  a  decade  ago  the  New  Jersey 
railroads  depended  absolutely  on  boat  service  of  some 
form  to  get  New  York  passengers  to  and  from  the 
trains.     Baige   service  and   later   the  car-float  system 


other  than  their  railroad  terminals,  and  the  Pennsyl- 
vania opened  a  ferry  to  Brooklyn.  The  Staten  Island 
ferry  was  moved  to  the  extreme  south  end  of  Manhattan 
(South  Ferry),  which  became  a  focal  point  for  ferries. 
With  the  opening  of  the  Pennsylvania  Station  in 
Manhattan  and  the  gradual  discontinuance  of  service 
at  the  old  Jersey  City  passenger  station,  the  Pennsyl- 
vania dropped  its  Twenty-third  Street  and  Brooklyn 
ferries.  Vehicular  and  local  pedestrian  traffic  has  kept 
the  other  two  Pennsylvania  ferries  busy,  nor  has  the 
opening  of  the  Hudson  &  Manhattan  tubes,  which  give 
Erie  and  Lackawanna  passengers  an  alternative  route 
to  and  from  New  York,  caused  those  roads  to  dispense 
with  any  of  their  ferries,  which  continue  to  handle  a 
large  volume  of  both  passenger  and  vehicular  traffic. 
(Within  the  last  few  months  the  Erie  has  suspended  its 
Twenty-third  Street  service,  but  the  Commission  is 
not  convinced  that  the  change  will  be  permanent.)    The 


Combined   Waterfront  a 
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were  developed  for  the  hulk  of  (lie  freight  transfer, 
but  this  did  not  obviate  the  necessity  for  passenger 
boats,  nor  the  need  for  sufficient  space  on  them  for 
personal  baggage,  express  business  and  other  rapid 
goods  transport.  There  came  also  to  be  a  need  for 
means  of  getting  street  vehicles  across  the  Hudson,  as 
well  as  the  need  for  rapid  transport  of  pedestrians  and 
vehicles  acioss  the  other  nnliridged  waters  of  the  harbor. 
Out  of  these  combined  necessities  grew  the  modern 
double-ended  ferry-boat,  with  cabins  for  passengers  and 
clear  roadways  from  end  to  end  to  permit  trucks  to 
drive  on  the  vessel  at  one  end  and  off  at  the  other. 

The  earliest  records  of  the  Dock  Department  of  the 
City  of  New  York,  in  the  early  70's,  show  that  the 
Pennsylvania  then  had  ferries  from  Cortlandt,  Dcs- 
brosscs  and  Twenty-third  Nticls,  the  Lackawanna  from 
Barclay  and  Christopher  Streets,  the  Erie  from  Cham- 
bers Street  and  the  Central  of  New  Jersey  from  Cedar 
Street.  There  was  a  non-railroad  ferry  to  Staten 
Island  from  Dey  Street,  Hudson  River.  There  were 
also  ferries  in  the  East  River.  Subsequently  the  Erie, 
Lackawanna  and  Central  of  New  Jersey  added  ferries 
at  Twenty-third  Street,  New  York,  the  West  Shore 
came  upon  the  scene  with  a  ferry  at  Forty-second  Street 
and  one  at  Franklin  Street  (now  transferred  to  Cort- 
landt Street),  the  Lackawanna  and  West  Shore  each 
established  an  additional   ferry  to  New  Jersey  points 


Central  of  New  Jersey  and  West  Shoie  are  not  reached 
by  the  Hudson  &  Manhattan  tubes  and  still  depend  on 
their  ferries. 

Having  no  passenger  terminals  at  the  Port.-  the 
Lehigh  Valley,  Baltimore  &  Ohio,  Ontario  &  Western 
and  Philadelphia  &  Residing  have  no  ferries.  The  Long 
Iiland  has  a  ferry  from  Long  Island  City  lo  East 
Thirty-fourth  Street,  Manhattan. 

For  a  number  of  years  the  Pennsylvania  and  the 
New  Haven  maintained  a  ferry  for  through  Boston-' o- 
Washington  passenger  trains  from  Oak  Point  to  Jersey 
City.  Since  the  opening  of  Hell  Gate  Bridge  these 
trains  have  used  the  Pennsylvania  tunnels. 

The  character  and  capacities  of  the  ferries,  with 
other  pertinent  information  as  to  their  operation,  is 
set  forth  in  some  detail  in  Chapter  1!>. 

Interchange  and  Belt  Lines 
At  every  railroad  center  there  is  a  large  exchange  of 
cars.  New  York  is  no  exception,  but  the  interchange 
facilities  are  exceptional.  Chicago,  Buffalo  and  other 
large  centers  have  their  belt  lines.  The  Port  of  New 
York  is  very  inadequately  equipped  with  belt  lines,  and 
a  large  part  of  the  exchange  of  cars  is  by  car  float.  The 
New  Jersey  roads  (with  the  exception  of  the  Baltimore 
it  Ohio  and  the  Philadelphia  &  Reading),  are  connected 
by  a  crude  sort  of  belt  line,  made  up  of  three  links 
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owned  by  as  many  of  the  New  Jersey  roads.  The  three 
milroads  east  of  the  Hudson  have  recently  been  con- 
nected through  the  medium  chiefly  of  a  belt  line  owned 
by  two  of  them.  The  New  York  and  New  Jersey  rail- 
road groups,  however,  axe  separated  absolutely,  and  a 
large  part  of  the  interchange  is  between  the  groups. 

How  extensive  the  interchange  business  was  and  how 
it  was  conducted  before  the  advent  of  the  car  float  the 
Commission  has  not  attempted  to  ascertain.  Since  that 
time,  however,  a  special  type  of  car  float  has  been 
developed  for  the  interchange  business,  with  the  center 
platform  replaced  by  a  third  track,  increasing  the 
capacity  of  the  float  about  fifty  per  cent. 

The  New  Jersey  belt  line,  such  as  it  is,  was  not  built 
according  to  a  definite  program  to  connect  all  of  the 
New  Jersey  roads.  Its  component  parts  were  developed 
to  serve  quite  diverse  purposes,  and  it  is  more  or  less 
fortuitous  that  it  was  possible  to  join  them  up  physic- 
ally. The  line  is  in  the  congested  section  east  of  Bergen 
Hill  and  the  Palisades,  and  at  one  point  a  double 
switchback  operation  is  involved.  It  is  made  up  of  the 
National  Docks  Railway,  the  New  Jersey  Junction  Rail- 
road, and  the  Erie  Terminals  Railroad. 

National  Docks  Railway  —  It  may  seem  a  far  cry 

from  oil  refineries  to  railroad  belt  lines.     Yet  it  is  out 

of  the  necessities  of  the  refining  and  distribution  of  oil 

that  the  first  section  of  the  present  New  Jersey  belt 

line  came  into  being.     The  distribution  and  refining  of 

oil  was  one  of  New  York's  important  industries  as  early 

as  the  middle  of  the  nineteenth  century.     The  fir3t 

refineries  were  grouped   around  the  Newtown  Creek 

section  of  Brooklyn.    A  large  part  of  the  business  was 

handled  by  the  Pennsylvania,  through  the  Empire  fast 

freight  line,  which  had  its  first  oil  terminal  at  Eliza- 

bethport,  on  the  line  of  the  Central  Railroad  of  New 

Jersey.     To  distribute  this  oil  the  Empire  Line  made 

a  contract  with  the  National   Storage  Company,  of 

Brooklyn,   wliich  had   been   organized   in   1867,   as  a 

general  storage  and  lighterage  company. 

In  a  short  time  the  company  moved  to  the  vicinity 
of  Black  Tom  Island,  on  the  New  Jersev  shore  of  the 
Upper  Bay,  and  in  1876  it  acquired  a  part  of  the  island. 
It  then  had  about  100  acres  of  land,  and  it  had  a  con- 
tract with  the  Pennsylvania,  with  which  its  management 
was  closely  allied,  not  only  to  carry  its  oil  to  the  New- 
town Creek  refineries,  but  to  handle  all  of  the  Penn- 
sylvania's lighterage  and  pier-station  business.  At  the 
same  time  it  had  rail  access  to  the  Central  of  New  Jer- 
sey only,  and  the  desirability  of  a  connection  with  the 
Pennsylvania  was  apparent.  Consequently  the  Stor- 
age Company  in  1879  organized  the  National  Docks 
Railway,  and  in  1883  the  first  section  of  this  line  was 
opened,  from  Black  Tom  north  to  a  connection  with  the 
Pennsylvania's  main  line  in  Jersey  City.  The  Penn- 
sylvania had  meanwhile  (in  1881)  bought  out  the 
National  Storage  Company's  lighterage  and  freight 
business,  and  thereafter  the  Pennsylvania  conducted  its 
own  marine  operations. 

Until  1894  the  National  Storage  Company  owned  all 
of  the  stock  of  the  National  Do'eks  Railway,  which  had 
meanwhile  been  extended  south  to  Constable  Hook, 
Bayonne,  now  the  principal  oil  district  of  the  Port. 
Then  the  Lehigh  Valley,  which  had  recently  completed 
its  line  to  its  Jersey  City  terminal  property,  acquired  n 


half  interest,  which  it  increased  in  1900  to  entire  con- 
trol. The  Pennsylvania  had  begun  the  Waverly-Greon- 
ville  line,  and  with  its  direct  line  across  Newark  Bav 
to  the  projected  terminal  at  Greenville  its  need  for  the 
indirect  National  Docks  connection  disappeared. 

The  Lehigh  Valley  was  then  directly  linked  with  the 
Central  of  New  Jersey  and  the  Pennsylvania,  but  no. 
with  the  roads  above  the  latter.  The  New  Jersey  Junc- 
tion Railroad  had  been  built  south  from  the  West  Shore 
to  the  Pennsylvania.  After  several  years  of  litigation 
the  Lehigh  Valley  effected  a  crossing  of  the  Pennsyl- 
vania and  a  connection  with  the  New  Jersey  Junction. 
The  connecting  link  was  called  the  National  Docks  & 
New  Jersey  Connecting  Railway. 

New  Jersey  Jimction  Railroad  —  In  1861,  six  years 
before  the  organization  of  the  National  Storage  Com- 
pany, the  New  York  &  Bulls  Ferry  Railroad  was 
incorporated.  The  following  year  it  was  reincorporated 
as  the  New  York  &  Fort  Lee  Railroad,  but  it  was  noi 
opened  until  1870.  It  then  ran  from  a  connection  with 
the  Erie  in  Hoboken  or  Jersey  City  to  a  point  in  the 
present  Weehawken  yard  of  the  West  Shore  Railroad, 
a  distance  of  about  2^  miles.  It  crossed  the  Lacka- 
wanna, but  there  is  no  indication  that  it  was  intended 
as  a  belt-line  railroad. 

When  the  West  Shore  was  built  in  the  80*8  the  tracks 
of  the  New  York  &  Fort  Lee  Railroad  became  enveloped 
in  the  Weehawken  yard,  and  the  line  was  leased  to  the 
Xew  Jersey  Junction  Railroad,  which  the  New  York 
Central,  the  new  owner  of  the  West  Shore,  organized 
in  1886  to  effect  a  connection  with  the  roads  to  the 
south.     By  the  merging  of  other  lines  the  New  Jersey 
Junction  reached  the  Lackawanna,  the  Erie  and  the 
Pennsylvania,    and   then   the   Lehigh   Valley   brought 
itself  and  the  Central  of  New  Jersey  into  the  system 
with   its  National  Docks  &  New  Jersey  Connecting 
I  vail  way. 

In  1910  the  New  York  Central  built  the  New  Jer- 
sey Shore  Line  north  to  the  Hudson-Bergen  county  line, 
where  it  connected  with  the  Edgewater  &  Fort  Lee 
Railroad,  an  Erie  project.  The  main  purpose  of  both 
of  these  lines  was  to  afford  access  to  the  numerous 
industries  springing  up  along  the  foot  of  the  Palisades. 
The  New  Jersey  Shore  Line  was  merged  with  the  New 
Jersev  Junction  Railroad  in  1913. 

Erie  Terminals  Railroad  —  In  1901  the  Edgewater 
&  Fort  Lee  Railroad  was  incorporated  to  build  a  rail- 
road from  the  Hudson-Bergen  county  line  to  Fort  Lee, 
opposite  160th  Street,  New  York  —  the  other  section  of 
the  railroad  project  at  the  base  of  the  Palisades.     The 
line  was  completed  about  1907  to  Edgewater,  opposite 
130th  Street.     En  route  it  encountered  the  Edgewater 
yard  of  the  New  York,  Susquehanna  &  Western  Rail- 
road.    This  yard  lies  approximately  at  right  angles  to 
the  Hudson  and  occupies  all  of  the  limited  space  be- 
tween the  river  and  the  cliff  forming  the  Palisades. 
The  only  way  found  to  get  the  new  line  past  this  yard 
without  destroying  the  yard  was   to  build    a   double 
switchback,  one  leg  running  out  on  a  pier  and  the  other 
into  the  tunnel  under  the  Palisades. 

This  line  was  reincorporated  in  1907  as  the  Erie 
Terminals  Company.  It  is  owned  entirely  by  the  Erie 
and  the  Susquehanna  &  Western. 
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This  improvised  belt  line  from  Constable  Hook  to 
Edgewater  is  double-tracked  and  fairly  effective  as 
far  north  as  Weehawken,  although  its  ownership 
divided  between  two  of  the  six  railroads  it  connects 
puts  the  remaining  four  at  a  disadvantage.  North  of 
Weehawken  it  is  only  single-track,  and  that  fact  and 
the  double  switchback  reduce  its  capacity  to  the  bare 
requirements  of  the  important  industries  along  it. 

Hoboken  Shore  Road  —  One  other  New  Jersey  mar- 
ginal railroad  which  plays  an  important  role,  but  not 
as  a  tie  between  railroads,  is  the  Hoboken  Shore  Road. 
It  was  opened  in  1898  as  a  separate  enterprise.  It 
runs  south  from  a  junction  with  the  New  Jersey  Junc- 
tion and  the  Erie  at  the  latter's  terminal  to  within  a 
short  distance  of  the  Hoboken  terminal  of  the  Lacka- 
wanna, about  1%  miles,  serving  the  piers  formerly  used 
by  the  Holland-America,  North  German  Lloyd  and 
Hamburg-American  steamship  lines.  It  has  a  float 
bridge  in  Weehawken  Cove  for  the  interchange  of  cars 
with  the  Baltimore  &  Ohio  at  St.  George.  Interchange 
with  the  other  New  Jersey  roads  is  had  via  the  belt- 
line  system. 

When  the  United  States  Government  took  over  the^ 
piers  this  railroad  served,  it  bought  the  railroad  out-* 
right.     Now  the  Government  owns  and  operates  the 
road,  with  a  group  of  army  officers  for  directors,  nnd 
civilian  operators.     It  handles  both  Government  and 
private  freight. 

New  York  Connecting  Railroad. —  Hell  Gate  Bridge 
and  the  Hew  York  Connecting  Railroad  constitute  the 
newest  large  railroad  enterprise  in  the  Port  of  New 
York,  and  link  up  the  railroads  east  of  the  Hudson. 
They  were  put  into  service  in  1917.  The  New  York 
Connecting  Railroad,  owned  jointly  by  the  Pennsyl- 
vania and  the  New  York,  New  Haven  &  Hartford, 
starts  at  a  connection  with  the  Harlem  River  branch  of 
the  New  Haven  at  Port  Morris,  runs  south  across  the 
Bronx  Kills  and  the  Little  Hell  Gate  branch  of  the 
East  River  to  Wards  Island,  then  turns  east  across  the 
nell  Gate  branch  to  Long  Island.  Here  it  forks,  one 
branch,  for  passenger  service,  running  to  Sunnyside 
yard  and  the  tunnel  to  Manhattan,  the  other  continuing 
south  to  a  junction  with  the  Bay  Ridge  line  of  the  Long 
Island  Railroad  near  East  New  York. 

The  line  completes  the  direct  connection  between 
the  Pennsylvania  and  the  New  Haven,  only  the  short 
car  ferry  between  Greenville  and  Bay  Ridge  breaking 
the  raif  circuit.  Direct  connection  is  made  with  the 
Long  Island,  and  the  New  York  Central  also  gets  access 
to  the  svstem  via  its  Port  Morris  branch. 

Local  New  Jersey  and  Outlying  New  York 

Facilities 

From  the  foregoing  it  is  seen  that  while  a  large  pcr- 
centage  of  the  railroad  facilities  of  the  Port  are  in 
New  Jersey,  they  have  been  developed  with  the  prime 
necessity  of  serving  New  York.  This  was  quite  natural, 
inasmuch  as  the  railroads  preceded  most  of  the  New 
Jersey  population.  In  1832,  for  example,  when  the 
forerunner  of  the  Pennsylvania  built  southwest  from 
the  Hudson,  Jersev  City  had  less  than  3,000  inhabitants 
and  Newark  le?s'than  15,000,  while  New  York  City 
had  more  than  200,000.  In  1863,  when  the  Lacka- 
wanna arrived  at  Hoboken,  Hoboken  had  barely  10,000 


inhabitants.  In  1871,  when  the  Lehigh  Valley,  the 
latest  arrival  in  Jersey  City,  obtained  its  terminal 
site,  that  city  still  had  a  population  less  than  100,000 
and  the  total  population  of  Hudson  and  Essex  Counties 
was  less  than  300,000,  while  New  York  City  had  nearly 
a  million  and  Brooklyn  half  as  many.  It  is  hardly  to 
be  wondered  at  that  the  railroad  companies  concen- 
trated their  attention  on  New  York. 

In  the  course  of  time  the  growing  New  Jersey  com- 
munities claimed  the  attention  of  the  railroads,  and 
local  freight  houses  and  other  facilities  more  commen- 
surate with  the  needs  were  created.  But  by  this  time 
the  available  areas  in  the  waterfront  cities  were  mostly 
taken  up,  and  the  whole  scheme  of  railroad  operation 
had  been  developed  on  a  different  basis.  In  con- 
sequence, although  almost  every  waterfront  terminal 
and  every  inland  community  has  its  local  freight  house 
and  team  tracks,  the  New  Jersey  cities  find  it  expedient 
if  not  necessary  to  receive  and  deliver  much  of  their 
freight  via  New  York  —  through  the  medium  of  the 
truck  and  the  ferry.  Jersey  City,  though  largely  rail- 
road yarde,  depends  largely  on  New  York  for  railroad 
despatch ;  and  even  Newark  goes  to  New  York  for  much 
of  its  food. 

Because  of  the  large  mileage  of  its  various  lines 
within  the  city  of  New  York,  the  New  York  Central 
has  an  advantage  over  the  other  New  Jersey  roads  in 
its  ability  to  serve  local  districts  of  the  city.  At  130th 
Street,  for  example,  it  has  a  milk  station  and  other 
facilities,  and  it  has  a  virtual  monopoly  in  that  district. 
It  also  has  numerous  other  small  freight  stations  in 
upper  Manhattan  and  the  Bronx.  The  New  Haven 
and  the  Long  Island  also  have  numerous  small  stations 
in  their  territory  within  the  city. 

Conclusion 

It  is  apparent  from  the  foregoing,  as  already  stated, 
that  the  development  of  New  York's  railroads,  and 
especially  that  of  their  terminals  within  the  Port,  has 
been  mainly  a  process  of  meeting  the  immediate  neces- 
sity. Of  precedent  there  was  none.  Of  data  for  a  fore- 
cast of  the  growth  of  traffic,  very  little.  Yesterday,  so 
to  speak,  there  were  no  railroads,  but  there  was  a  grow- 
ing community  waiting  for  them.  Today  we  have  rail- 
roads with  hundreds  of  miles  of  tracks,  scores  of 
freight  stations,  scores  of  lighters  and  car  floats  and 
tugboats  —  but  the  community  has  grown  so  fast  that 
the  railroads  are  as  far  behind  the  demands  upon  thorn 

as  ever. 

And  yet,  new  as  every  part  of  the  railroads  is,  the 
terminal  system  is  old,  so  rapid  has  been  the  pace.^  In 
fact,  some  forty  years  ago  the  managers  seemingly 
gave  up  the  hopeless  quest  for  a  better  system,  and  bent 
themselves  to  providing  more  and  more  of  the  type  of 
facilities  then  existing.  And  so  there  has  been  no 
material  change  in  the  system  for  forty  years. 

Now  the  time  has  come  when  there  must  be  a  change, 
probably  a  radical  change.  The  railroads  have  played 
their  part,  a  most  important  part,  in  bringing  commerce 
to  the  Port.  So  well  have  "they  played  this  part  that  the 
flow  of  commerce  bids  fair  to  overwhelm  them  unless  a 
new  way  is  found  to  take  care  of  it.  To  find  that  now 
way  has  been  one  of  the  duties  of  the  Commission,  and 
the  Commission  is  confident  that  it  has  found  the  way. 


CHAPTER  6 
Present  Railroad  Facilities,  Methods,  Tonnages  and  Costs 


I— GENERAL 

Two  groat  transportation  agencies  —  the  railroad 
train  and  the  ship —  handle  most  of  the  freight  that 
enters  or  leaves  the  Port  of  New  York.  Of  these  two 
the  train  alone,  in  1914,  handled  76,052,000  tons, 
including  12,937,000  tons  carried  through  the  Port  by 
rail.  If  all  of  this  freight  had  been  loaded  simul- 
taneously into  ears  it  would  have  tilled  a  track  on  each 
of  eight  trunk  lines  across  the  continent,  including  the 
Canadian  Pacific  on  the  north  and  the  Southern  Pacific 
on  the  south. 

It  has  been  the  Commission's  aim  to  analyze  this  vast 
traffic  from  every  angle  before  attempting  to  propose 
changes  in  the  methods  of  handling  it.  An  examina- 
tion has  been  made  of  the  facilities  of  each  of  the  twelve 
trunk-line  railroads  within  the  Port  for  handling  every 
kind  of  traffic  found  here.  Full-day  "  clockings  "  have 
been  made  at  all  principal  yards  and  terminals  within 
the  Port  District  to  ascertain  exactly  what  operations 
are  performed.     Statistics  have  been  collected  from  the 


Commission  is  confident  thai  it  has  developed  a  more 
complete  and  accurate  picture  of  present  rail- 
road facilities,  methods,  tonnages  and  costs  for  the 
Port  of  New  York  than  has  ever  been  obtained  Ixtfore. 

II— HOW  THE  INFORMATION  WAS  OBTAINED 

The  developing  of  the  railroad  picture  can  be  divided 
into  four  general  headings:  (1)  Examination  of  the 
available  facilities- of  the  different  railroads,  and  the 
general  methods  of  operation;  (2)  clockings  at  all 
principal  yards  and  terminals  to  ascertain  more 
exactly  how  they  function;  (3)  tonnage  studies  with 
all  their  ramifications  to  determine  total  quantities, 
methods  of  handling,  commodities  handled  and  rates 
or  increase;  and  (4)  cost  analyses.  Supplementing  the 
third  and  fourth  are  various  special  statistical  studies. 

Examination  of  Facilities 

The  examination  of  existing  facilities  was  the  sim- 
plest  phase  of  the   investigation.     The  Commission's 
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railroads  to  determine  the  traffic  for  an  entire  typical 
year,  subdivided  by  railroads,  by  points  of  origin  or 
destination  within  the  Port,  by  methods  of  distribution 
or  collection  and  by  principal  commodities.  There  have 
been  built  up  from  the  records  nf  the  carriers  unit 
costs  of  the  characteristic  operations  for  the  same  year. 
Figures  of  tonnages  handled  at  Manhattan  stations 
have  been  assembled  for  a  period  of  fifteen  years  to  show 
the  average  rate  of  growth  of  traffic.  A  study  has  been 
made  of  unit  prices  for  materials  and  lahor  in  different 
years  to  show  the  trend  of  operating  costs.  The  United 
States  Railroad  Administration,  which  was  in  charge 
nf  the  railroads  during  most  of  the  period  of  this  in- 
vestigation, courteously  gave  the  Commission  access  to 
whatever  railroad  records  it  desired,  and  the  officials 
and  employees  of  the  railroads  accorded  the  Com- 
mission's  forces    full    co-operation.      As   a   result   the 


forces  of  course  had  much  knowledge  on  this  score  at 
the  start,  but  plans  were  obtained  from  the  carriers 
to  amplify  this  information. 

These  plans  are  in  the  Commission's  files,  hb  are 
descriptions  made  by  the  (\  mi  mission's  forces  of  the 
facilities  they  cover,  showing  in  detail  the  number, 
capacity  and  purposes  of  tracks,  sizes  of  terminal 
buildings,  sizes  and  character  of  piers  and  slips,  and 
similar  data. 

"  Clockings  " 

Combination  of  the  foregoing  maps  and  descriptions 
and  the  book  records  of  traffic  bandied  would  not  have 
been  sufficient,  to  show  just  how  the  plants  function, 
where  their  elements  of  strength  and  weakness  lie, 
what  lessons  could  be  gained  for  use  in  building  up  any 
new  plan.     To  fill  this  need,  each  yard  was  "clocked" 
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-  Used  to  Expedite  Movement  of 


for  a  period  of  twenty-four  hours  and  each  freight 
station  for  a  working  day,  usually  eleven  hours.  In 
other  words,  observations  were  taken  at  each  key  point 
with  a  sufficient  number  of  men  to  record  all  move- 
ments of  trains,  cars,  car  floats  and  truckB,  the  com- 
modities handled,  their  origins  and  destinations  and 
other  pertinent  information. 

The  organization  assembled  to  make  these  observa- 
tions was  described  in  the  Commission's  progress  report 
of  April  8,  1919.  Under  the  guidance  of  the  terminal 
engineer  and  his  assistant  some  twenty-eight  men  were 
assigned  to  this  task,  twenty-four  of  them  to  work  ordi- 
narily in  squads  of  eight  men  each,  one  man  to  proceed 
in  advance  of  the  observations  and  determine  how 
many  men  to  use  and  how  to  station  them,  one  to  check 
over  the  daily  observations,  supply  omissions  and  cor- 
rect discrepancies,  and  two  to  tabulate  the  data  in  the 
office. 

The  entire  clocking  organization  was  kept  flexible, 
and  the  men  were  shifted  as  the  occasion  demanded. 
At  times  it  was  possible  to  divide  the  main  force  into 
two  groups  and  cover  two  of  the  smaller  terminals  at 
one  time  — the  idea  of  covering  every  point  on  every 
railroad  at  once  and  getting  a  simultaneous  picture  of 
the  entire  port  not  being  feasible  because  of  the  very 
large  force  it  would  have  required.  At  other  times,  at 
very  busy  terminals,  it  was  necessary  to  press  the  office 
men  into  service  and  use  the  entire  clocking  organiza- 
tion. 

Tn  general  the  24-hmir  observations  at  the  yards 
were  made  with  the  three  squads  working  on  8-hour 
shifts;  while  at  the  pier  stations  the  11-hour  observa- 
tions, running  from  7  a.  m.  to  6  p.  m.,  and  covering 
the  working  day  at  the  pier,  were  taken  care  of  in  two 
shifts  of  twelve  men  or  less. 


Character   of  Information  Recorded 

Following  arc  samples  of  the  character  of  informa- 
tion recorded: 

For    incoming    and    outgoing    trains    at    break-up 

yards  — 

Origin  of  train  Time  of  arrival  and  departure 


For  cars  forwarded  over  float  bridges  at  waterfront 
yards  — 

Float  number  Time  cure  are  placed  on  float 

Tine  float  in  placed  Time  float  departs 

Initials  and  number*  of  can  Consignee's  address 

Character  of  car  lading  Origin  of  car 
Weight  of  lading 

For  lighters  receiving  freight  from  cars  — 


For  trucks  delivering  freight  at  pier  stations  — 

ime  truck  arrives  in  W  f':hara<:trr  nu.i  Height  of  lading 

une  urtoart  i^brgi'ns  °*  ""'  "  *'  "*"'         .taltl'nluo'n  'JTToight 


These  individual  operations  were  covered  by  records 
of  the  following  general  character: 

Break-Up  Yard*  —  Train  arrivals  and  departures; 
classification  of  cars,  either  over  "humps"  or  by  "flat 
switching";  handling  of  cars  at  transfer  platforms; 
trucking  at  transfer  platforms;  icing  operations;  inter 
change  with  other  railroads, 

Waterfront  Yards  —  Train  arrivals  and  departures; 
switching  operations ;  transfer  of  cars  to  and  from  car 
floats;  transshipments  at  lighterage  piers  between  cars, 
piers,   lighters   and   ships;  movement  of  lighters  and 
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ships;  trucking  movements  at  piers;  freight-house 
operations;  team-track  operations;  milk-station  opera- 
tions; poultry-yard  operations;  grain-elevator  opera- 
tions; operations  at  coal  piers,  trestles  and  car  dump- 
ers, with  and  without  storage  facilities;  operations  at 
private  sidings. 

Pier  Stations — Car-float,  car  and  truck  operations. 

Inland  Bail  Stations — Freight-house  and  team- 
track  operations. 

During  each  clocking  records  were  made  of  the  num- 
ber of  men  employed  in  each  operation,  and  their  rates 
of  pay. 

How  the  Field  Data  Were  Obtained 

One  railroad,  which  may  be  designated  as  Road  A, 
will  illustrate  in  a  general  way  how  it  was  necessary 
to  station  these  men  to  get  the  desired  information  in 
the  field. 

Break-Up  Yard — At  the  break-up  yard  the  clock- 
ing ran.  from  3  p.  m.  one  day  to  3  p.  m.  the  next  day, 
the  three  shifts  being  equal  in  length.  Each  shift  used 
eight  men,  distributed  as  follows:  One  in  the  yard- 
master's  office  to  copy  train  lists;  one  at  each  end  of 
the  yard  to  count  all  trains,  locomotives  and  cars  enter- 
ing and  leaving  and  check  the  man  in  the  yardmaster's 
office;  one  at  each  of  the  two  classification  humps;  one 
at  the  transfer  platform;  one  at  the  icing  plartform, 
and  the  eighth,  the  squad  leader,  to  supervise  the  work 
and  assist  at  any  point  where  he  was  needed. 

Waterfront  Yard — At  the  waterfront  yard  the  dura- 
tion of  the  observation  period  was  the  same,  as  was 
the  number  of  men  utilized.  In  each  shift  one  man 
was  stationed  on  the  main  classification  engine  to 
record  the  movement  of  cars  from  the  yard  to  the  float- 
bridge  and  pier  tracks,  one  was  stationed  in  the  yard- 
master's  office,  one  at  the  float  bridges,  four  were  placed 
at  the  lighterage  piers  and  the  squad  leader  was  left 
free  as  before  to  supervise  the  entire  count. 

Pier  Stations — The  same  men  were  used  in  the 
count  at  the  carrier's  principal  Hudson  River  pier 
station,  but  in  squads  of  twelve  each,  working  in  two 
shifts  to  cover  the  11-hour  day. 

Five  men  were  assigned  to  the  cars  and  floats ;  three 
to  trucking  at  the  outbound  bulkhead  shed  platform 
to  get  information  on  the  trucks  received;  three  were 
stationed  at  the  entrance  gates  of  the  piers  to  get  data 
concerning  trucks  forwarded,  and  the  twelfth  super- 
vised the  entire  investigation.  This  was  the  assign- 
ment in  the  morning,  but  in  the  afternoon  three  of  the 
men  were  taken  from  the  cars  and  floats  and  directed 
to  help  with  the  trucking  observations. 

At  other  pier  stations  squads  of  six  men  each  were 
assigned  to  make  the  counts,  two  stations  being  covered 
simultaneously. 

To  facilitate  the  rapid  recording  of  the  observations 
in  the  noise  and  confusion  of  the  yards,  by  night  as 
well  as  by  day,  numerous  forms  were  devised. 

The  first  clocking  was  begun  July  23,  1918.  The 
last  railroad  clocking,  exclusive  of  certain  special 
observations  made  later  for  particular  purposes,  was 
completed  January  18,  1919.  In  that  interval,  dur- 
ing which  there  were  148  working  days,  129  separate 


clockings  were  made.  After  the  railroad  clockings 
were  completed,  observations  of  a  similar  character 
were  made  covering  the  unloading  and  loading  of 
several  steamships  of  different  types. 

Purpose  of  tiik  Clockings 

Calculations  based  on  one  day's  observations  would 
be  unsafe,  because  of  the  wide  fluctuations  of  traffic 
from  day  to  day  and  from  season  to  season.  To  de- 
termine what  traffic  any  new  facilities  proposed  would 
have  to  accommodate  the  carriers'  records  for  an  entire 
year  were  drawn  off.  The  clockings  were  necessary 
to  give  an  accurate  picture  of  actual  conditions  at  the 
terminal  points,  show  the  time  ordinarily  required  for 
various  operations,  reveal  restricting  points  and  weak- 
nesses in  yard  design  that  should  be  avoided  in  any 
new  plans,  and  furnish  much  other  invaluable  infor- 
mation. The  observations  were  made  to  guide  the 
Commission's  engineers  in  their  studies,  and  the 
figures,  which  would  be  misleading  without  extensive 
interpretation,  are  not  offered  as  part  of  this  report. 
Readers  of  the  report  will  be  better  guided  by  the 
tonnage  and  cost  figures  derived  from  the  records  of 
the  carriers. 

Tonnage  Studies 

The  tonnage  studies  and  the  cost  analyses  were  both 
made  under  the  direction  Of  the  chief  statistician  by 
a  force  of  about  fifteen  statisticians  and  accountants. 
While  a  number  of  other  tonnage  studies  were  made 
to  solve  particular  problems  of  the  Commission,  the 
following  are  considered  the  most  important: 

Subdivision  of  the  total  railroad  tonnage  for  one  full  year 
(1914)  by  direction  of  flow,  by  railroads,  by  geographical 
divisions,  by  methods  of  distribution,  by  principal  commodities. 

Detail  study  of  Manhattan  station  operations,  including  car 
movements,  and  also  including  study  of  increases  for  fifteen 
years,   1905-1919  inclusive. 

Detail  analysis  of  operations,  including  loaded  and  empty 
car  movements,  and  embracing  every  element  of  the  terminal 
service  for  one  month  (July,  1914)  as  a  basis  for  the  cost 
analyses. 

Detail  analysis  of  operations  for  the  one-day  periods  covered 
by  the  clockings. 

Sampling  Methods 

Five  years  would  probably  be  required  to  get  all  of 
the  railroad  data  alone  that  the  Commission  could  have 
used  in  these  studies.  The  data  would  cover  in  detail 
a  period  of  years.  While  such  an  extended  record 
was  desirable,  it  was  not  indispensable  for  a  reliable 
picture  of  the  present  and  forecast  of  the  future.  The 
result  sought  has  been  accomplished,  the  Commis- 
sion confidently  believes,  by  a  judicious  sampling 
method,  in  which  such  samples  and  enough  of  them 
were  taken  as  would  eliminate  the  distorting  effects 
of  deviations  from  average  conditions.  In  the  case 
of  the  commodity  classification  no  single  month,  be- 
cause of  seasonal  fluctuations,  would  have  told  the  story 
correctly,  and  it  was  necessary  to  select  days  through- 
out the  year  in  such  a  way  as  to  strike  a  representative 
average. 

The  total  annual  tonnages,  however,  are  actual,  as 
are  the  amounts  by  railroads  and  by  geographical  dis- 
tribution for  the  year  1914.  It  was  deemed  necessary 
tg  have  actual  figures  as  a  basis  for  determining  the 


Pbesent  Railroad  Facilities,   Methods,  Tonnages  and  Costs 


121 


capacity  required  in  any  new  terminal  system.  Fortu- 
nately this  was  a  less  difficult  undertaking  than  some 
of  the  studies  based  on  samples. 

Field  and  Ofkioe  Work 

Preparation  of  the  statistical  data  involved  the  two 
tasks,  both  laborious,  of  visiting  the  offices  of  the  car- 
riers and  drawing  off  figures  from  a  variety  of  records, 
and  of  dissecting  and  reassembling  those  figures  in 
the  offices  of  the  Commission.  A  large  number  of 
records  had  to  be  examined,  few  of  which  were  in  the 
form  for  direct  use  in  the  investigation. 

Before  the  work  of  drawing  off  the  carriers'  records 
was  undertaken,  surveys  were  made  by  an  experienced 
man  of  the  sources  of  information,  the  information 
available  apd  the  procedure  to  be  followed  with  respect 
to  each  railroad.  From  the  surveys  a  plan  of  action 
was  worked  out  for  each  study,  so  that  the  field  parties 
would  know  exactly  the  tasks  before  them,  step  by 
step. 

It  was  not  feasible  for  the  field  force  to  get  all  the 
data  required  in  one  visit  to  a  carrier's  offices,  or  even 
in  one  visit  to  a  department  of  the  carrier.  The  sepa- 
rate studies  had  to  be  made  independently,  and  the 
field  men  had  to  make  repeated  visits  to  the  carrier 
with  specific  programs  in  hand.  Much  of  the  assem- 
bling and  analysis,  too,  had  to  be  made  in  the  carrier's 
offices,  with  the  original  records. 

The  men  worked  in  squads  of  two  or  three,  with  a 
supervisor  for  all  of  the  squads.  In  general  ten  or 
twelve  men  were  available  for  the  field  work. 

Collecting  the  Tonnage  Data 

There  were  three  distinct  phases  to  the  field  work 
of  collecting  the  tonnage  data.  The  statement  of  total 
tonnages  and  cars  for  the  entire  year  received  and 
despatched  at  stations  was  built  up  from  daily  records 
of  the  agents  at  each  station.  The  subdivision  of  these 
tonnages  by  commodities  required  close  examination 
of  other  records  of  the  same  agents.  The  statement 
of  traffic  passing  through  each  terminal  operation  dur- 
ing one  month,  used  in  the  cost  analysis,  was  obtained 
from  the  local  records  at  each  key  point  in  the  opera- 
tion— yard,  float  bridge,  car  float  and  terminal  station. 

Total  Tonnage  Statements  —  Except  for  its  sheer 
volume,  due  to  the  necessity  of  visiting  some  fifty  odd 
stations  and  recording  at  each  point  the  inbound  and 
outbound  movement,  for  each  of  300  working  days, 
the  collection  of  the  total  tonnage  and  car-movement 
figures  was  simple,  and  the  figures  required  no  analysip 
or  interpretation. 

Tonmarjes  in  Each  Yard  Operation  —  Recording  the 
traffic  at  each  key  point  for  the  month  of  July,  1914, 
to  make  possible  the  separation  of  costs  by  major  ter- 
minal operations,  was  more  difficult.  Starting  with 
the  break-up  yard,  and  considering  inbound  freight  first, 
it  was  necessary  to  examine  and  tabulate  what  are 
known  as  the  conductors'  wheel  reports,  which  list 
individual  car  initials,  numbers,  contents  and  weights 
—  a  report  for  each  and  every  train. 

Wheel  reports  do  not  account  for  the  train  after  it 
enters  the  yard.     From  this  point  to  the  waterfront 


yard  the  movement  was  as  a  rule  covered  by  con- 
ductors' train  lists  —  sheets  giving  the  car  initials, 
numbers,  contents  and  usually  destinations,  but  no 
weights.  In  order  to  ascertain  the  weights  it  was 
necessary  to  perform  the  difficult  operation  of  matching 
the  cars  with  the  conductors'  wheel  reports. 

Receipt  of  the  cars  at  the  waterfront  yard  was 
usually  evidenced  by  local  records  maintained  there 
by  the  yardmaster.  His  records  also  as  a  rule  showed 
the  distribution  of  the  cars  through  the  yards,  includ- 
ing the  movements  out  over  the  float  bridges. 

The  movements  over  the  float  bridges  were  verified 
by  records  maintained  by  the  floatmaster.  Hero  again 
it  was  necessary  to  follow  the  movement  of  the  indi- 
vidual cars,  inasmuch  as  some  of  them  were  destined 
to  Hudson  River  stations,  while  others  were  destined 
to  the  East  River,  Brooklyn  or  other  parts  of  the  Port. 

The  final  evidence  of  the  movement  of  the  inbound 
freight  was  found  in  the  records  of  the  agents  at  the 
local  stations.  These  had  to  check  the  car-float  records 
to  the  same  stations. 

At  each  point  both  the  inbound  and  outbound  records 
were  drawn  off,  and  the  outbound  records  followed  in 
reverse  order  revealed  the  picture  of  the  outbound 
movement. 

Throughout  the  study  it  was  necessary  to  check  the 
figures  by  independent  records.  For  example,  the 
recorded  number  of  inbound  cars  received  at  the  water- 
front yard  must  agree  with  the  number  despatched  for 
that  yard  from  the  break-up  yard.  If  it  did  not  the 
difference  must  be  accounted  for,  whether  it  meant 
that  certain  cars  had  been  dropped  en  route  at  local 
sidings,  or  that  additional  cars  had  been  picked  up. 
At  each  stage  of  the  operation  cars  were  turned  aside 
from  the  current  to  or  from  the  Hudson  River  stations, 
and  other  cars  entered  the  current. 

Commodity  Classification — The  field  work  of  the 
commodity  classification  was  far  more  laborious  and 
difficult  than  that  of  either  of  the  other  main  traffic 
studies.  Thirty-nine  days  distributed  throughout  the 
year  in  such  a  manner  as  neither  to  ignore  nor  to 
exaggerate  seasonal  fluctuations  were  selected  as  sample 
days.  The  commodity  schedule  comprised  twenty-six 
commodity  groups.  To  determine  the  commodity  of 
a  shipment  it  was  necessary  to  go  to  the  individual 
way  bill  or  the  shipping  ticket  in  the  office  of  the  local 
agent.  The  study  therefore  required  visiting  all  of 
the  local  station  agents  and  consulting  the  detail  records 
for  each  of  the  thirty-nine  days. 

Cost  Analyses 

The  principal  cost  study  based  on  existing  railroad 
facilities  and  methods  was  an  analysis  of  the  cost  of 
each  step  in  all  terminal  operations  during  July,  1914, 
on  several  of  the  railroads  of  the  Port.  Originally  it 
was  the  intention  to  make  basic  the  analyses  of  costs 
during  the  periods  covered  by  the  clockings,  but  it  was 
concluded  that  the  periods  were  too  short  and  the  con- 
ditions too  abnormal,  hence  this  study  was  not  carried 
out  as  fully  as  the  1914  study. 

A  second  important  cost  study  was  an  examination 
of  comparative  prices  for  material  and  labor  in  1914 
and   1918  and  the  derivation  of  factors  applicable  to 
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the  l'J14  H^utcs  tn  bring  them  to  a  1918  basis. 
Numerous  studies  of  lesser  importance  were  made  to 
aid  in  rhe  detail  analysis  of  tlie  Port  problem,  and  the 
various  contemplated  solutions  of  the  Manhattan 
freight  problem  were  tested  out  as  to  unit  operating 
costs  in  tho  same  manner  as  (ipcrating  costs  of  exist- 
ing facilities  were  tested. 

Collhctino  TUK  Vutvr  Data 

The  same  general  difficulties  were  encountered  in 
the  cost  as  in  the  tonnage  studies— the  need  for 
judicious  selection  of  records  to  obtain  reliable  figures 
in  the  time  available,  and  the  necessity  for  visits  to  a 
variety  of  carriers'  data  not  in  a  form  usable  directly 
by  the  Commission.  And 
while  the  tonnage  studies 
revered  a  greater  volume  of 
records,  the  cost  studies  were 
more  complex  in  that  every 
figure  drawn  off  required 
analysis.  The  tonnage  fig- 
ures here  reported  are  sums 
of  figures  drawn  direct  from 
one  record  or  another.  The 
unit  cost  figures  are  derived 
from  cost  totals  which  are 
summations  of  portions  of  in- 
dividual cost  items,  the  ap- 
portioning being  based  upon 
judgment,  supported  by  prece- 
dent, as  to  the  share  freight 
operations  within  the  termi- 
nal district  should  bear  of 
items  that  might  cover  both 
passenger  and  freight  opera- 
tions for  a  hundred  miles  be- 
yond the  terminal  district. 
The  study  required  first  as- 
certaining   just     what    each 

item  covered,  and  then  apply-      Tract  or -Trailer  Operation  — 
ing  to  it  a  formula  to  elimi- 
nate that   part  not  properly 
chargeable  to  the  terminal  oj>erations  under  analysis. 

Such  of  the  railroads  of  the  Port,  of  which  the  New 
York  Central,  the  central  figure  in  the  West  Side  prob- 
lem, was  necessarily  one,  were  selected  for  the  cost 
studies  as  would  represent  every  type  of  operating  con- 
dition. It  was  felt  that  by  taking  into  account  the 
volume  of  traffic,  measured  by  both  cars  and  tons, 
handled  by  each  of  the  roads;  the  similarity  or  dis- 
similarity of  operating  methods  used;  the  type  and 
capacity  of  facilities  available  for  handling  the  busi- 
ness, and  the  effort  exerted  in  performing  each  opera- 
tion, a  composite  of  unit  costs  could  be  built  up  which 
would  be  representative  of  all  of  the  railroads  entering 
into  the  port  problem. 

Accountants  first  visited  the  offices  of  the  auditors 
of  disbursements  of  the  railroads  selected.  From  the 
general  accounts  and  general  disbursements  balance 
sheets,  with  their  supporting  data,  the  accounts  with 
the  operating  divisions  comprising  the  terminal  dis- 
trict were  located  and  analyzed. 

The  disbursements  were  carried  under  196  primary 
accounts  prescribed  by  the  Interstate  Commerce  Com- 


mission, coming  under  the  six  general  subdivisions  of 
maintenance  of  way  and  structures,  maintenance  of 
equipment,  traffic,  transportation,  miscellaneous  opera- 
tions and  general.  A  railroad  disbursement  is  evi- 
denced by  a  payroll  charge,  a  reiwirt  of  the  disburse- 
ment of  material  and  supplies  or  a  voucher  payment. 
To  run  down  payroll  charges  it  was  necessary  in  many 
instances  to  go  to  the  individual  time  tickets.  Similar 
steps  were  necessary  in  the  case  of  voucher  payments, 
and  the  study  led  to  all  of  the  departmental  offices,  of 
the  operating,  transportation,  mechanical  and  engineer- 
ing departments.  The  original  records  were  in  many 
instances  only  rough  memoranda. 

In   general    it  was   necessary    to  consider   only   the 


accounts  of  the  operating  divisions  emhracing  the  New 
York  terminals.  In  the  case  of  one  railroad,  however, 
there  was  no  separation  between  operating  divisions, 
and  the  accounts  of  the  entire  road  had  to  be  examined. 
Another  phase  of  the  field  work  in  connection  with 
the  cost  studies  was  the  determination  of  the  fixed 
charges,  such  as  depreciation,  rentals,  taxes  and  in- 
terest on  investment.  To  determine  the  latter  two 
items  it  was  necessary  to  consult  not  only  the  carriers' 
records  but  also  the  tax  departments  of  the  two  States 
and  those  of  the  local  communities  and  build  up  parcel 
by  parcel  and  item  by  item  valuations  and  tax  state- 
ments covering  the  facilities  used  in  the  terminal 
operations. 

Allocating  Cost  Items  to  Terminal  Operations 
No  simple  rule  can  be  devised  for  dividing  on  a  fair 
basis  items  chargeable  to  all  operations  on  a  railroad 
division.  The  relative  responsibility  of  passenger 
traffic  and  freight  traffic  for  wear  and  tear  on  railroad 
roadbed,  for  example,  is  a  moot  question,  on  which 
there  is  no  general  agreement. 
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In  1017  one  of  the  principal  trunk-line  systems  con- 
ducted a  study  of  terminal  operating  costs,  in  connec- 
tion  with   which   the   views   of  the  main   accounting 


offices  in  the  territory  were  canvassed.  As  a  result  of 
this  canvass  a  committee  of  accountants  developed  a 
formula  which  the  Commission  believed  was  applicable 


Formula  Employed  in  the  Preparation  of  Cost  Data  and  the  Assignment  of  Expenses  to  Yards,  Terminals  and 

Other  Operations 


Accounts 

• 

Bases  for  apportioning  operating  and  other  expenses  to  yards 

and  terminals 

Bases    for    apportioning    operating 
expenses  between  freight  and 
passenger  service 

Maintenance  of  W  iy  and  Structure* 
201.  Superintendence 

Anoortioned  on  basis  of  payroll  charges  to  all  M.  of  W.  accounts 
except  217;  being  the  ratio  that  the  aggregate  of  charges  to  thir 
account  bears  to  the  total  payroll  charges  to  the  above  accounts 

♦202.  Roadway  maintenance 
204.  Underground  power  tubes 
206.  Tunnels  and  subways 
208.  Bridges,  trestles  and  culverts 
210.  Elevated  structures 

Assigned  direct  wherever  possible;  items  common  to  two  or  more 
yards  apportioned  on  the  basis  of  the  assigned  charges 

212.  Ties 

214.  Rails 

21G.  Other  track  material 

218.  Ballast 

AsMJgned  direct  wherever  possible:  items  common  to  two  or  more 
yards  apportioned  on  basis  of  charges  to  Account  220 

Assigned  direct  wherever  possible, 
otherwise  apportioned  on  basis  of 
usage,  that  is,  yard-engine  mileage, 
engines  handled,  train  mileage,  trains 
handled,  and  so  forth 

220.  Track  laying  and  surfacing 

221.  Right-of-way  fences 

223.  Snow  and  sand  fences  and  snowsbed* 

225.  Crossings  and  signs 

227.  Station  and  office  buildings 

229.  Roadway  buildings 

231.  Water  stations 

233.  Fuel  stations 

235.  Shops  and  enginehouses 

Aligned  direct  wherever  possible;  items  common  to  two  or  more 
yards  apportioned  on  basis  of  the  assigned  charges 

237.  Grain  elevators 
239.  Storage  warehouses 
241.  Wharves  and  docks 
243.  Coal  and  ore  wharves 

0 

Assigned  direct  wherever  possible,  balance  apportioned  on  basis  of 
the  assigned  charges 

Assigned  to  freight 

245.  Gas  producing  plants 

Apportioned  on  basis  of  service  per- 
formed or  output 

1    217.  Telegraph  and  telephone  lines 

Apportioned  on  basis  of  assigned  charges  to  Accounts  201,  301,  351. 
371,  372.  377,  407  and  452;  being  the  ratio  that  the  aggregate  of 
charges  to  this  account  bears  to  the  total  charges  to  the  above 
accoounts 

Assigned  direct  wherever  possible;  bal- 
ance apportioned  on  basis  of  usage 

I   219.  Signals  and  interlockers 

As*i  ;ned  direct  wherever  possible;  balance  apportioned  on  basis  of 
the  assigned  charges 

251.  Power  plant  dams,  canals  and  pipe  lines 

253.  Power  plant  buildings 

255.  Power  substation  buildings 

257.  Power  transmission  systems 

259.  Power  distribution  systems 

261.  Power  line  poles  and  fixtures 

263.  Underground  conduits 

Assigned  direct  wherever  possible,  balance  apportioned  on  basis  of 
the  assigned  charges 

Apportioned  on  basis  of  service  per- 
formed or  output 

265.  Miscellaneous  structures 

Apportioned  on  basis  of  usage 

267.  Paving 

Apportioned  on  basis  of  location 

26).  Roadway  machines 

Annortioncd  on  basis  of  charges  to  Account  202;  being  the  ratio  that 
the  aggregate  of  charges  to  this  account  bears  to  the  total  charger 
to  Account  202 

Assigned  direct 

*271.  Small  tools  and  supplies 

Apportioned  on  basis  of  payroll  charges  to  all  M.  of  W.  account* 
except  201 ;  being  the  ratio  that  the  aggregate  of  charges  to  thif 
account  bears  to  above  accounts 

272.  Removing  snow,  ice  and  sand 

273.  Assessments  for  public  improvements 

Aligned  direct  wherever  possible;  balance  apportioned  on  basis  of 
the  assigned  charges 

Assigned  direct  wherever  possible;  bal- 
ance apportioned  on  basis  of  yard- 
engine  mileage 

274.  Injuries  to  persons 

Apportioned  on  basis  of  payroll  charges  to  all  M.  of  W.  account* 
except  201 ;  being  the  ratio  that  the  aggregate  of  charges  to  thi* 
account  bears  to  the  total  payroll  charges  of  the  above  accounts 

Apportioned  on  basis  of  the  awigrment 
between  freight  and  passenger  sei  vice 
of  payroll  charges  to  all  M.  of  W. 
accounts  except  201 

275.  Insurance 

Assigned  direct 

Assigned  direct  wherever  powiblc;  bal- 
ance appor  tioned  on  basis  of  wage 

276.  Stationery  and  printing 

277.  Other  expenses 

Apportioned  on  basis  of  assigned  charges  to  Account  201 ;  being  the 
ratio  that  the  aggregate  of  charges  to  these  accounts  bears  to  the 
total  charges  to  Account  201 

Apportioned  on  same  banis  as  Account 
201 

278.  Maintaining  joint  tracks,  yards  and  other  facili- 

ties —  Dr. 

279.  Maintaining  joint  tracks,  yards  and  other  facili- 

ties —  Or. 

Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  of 
usage 

Apportioned  on  same  basin  unod  in 
apportioning  charges  to  yardw  and 
terminals 

Maintenance  of  Equipment 
301.  Superintendence 
♦302.  Shop  machinery 

Apportioned  on  basis  of  payroll  charges  to  all  M.  of  E.  accounts; 
being  the  ratio  that  the  aggregate  of  charges  to  these  accounts 
bears  to  the  total  payroll  charges  to  M.  of  E.  accounts 

Assigned  direct  wherever  possible, 
otherwise  apportioned  on  ba»it«  of 
usage 

304.  Power  plant  machinery 
306.  Power  substation  apparat  us 

•308.  Steam  locomotives  —  Repair* 
t309.  Steam  locomotives  —  Depreciation 
t310.  Steam  locomotives —  Retirements 

311.  Other  locomotives  —  Repairs 
t312.  Other  locomotives  —  Depreciation 
F3I3.  Other  locomotives  —  Retirements 

Assigned  direct  wherever  possible;  otherwise  apportioned  on  basis 
of  the  awigned  charges 

Apportioned  on  basis  of  service  per- 
formed or  output 

Average  cost  of  repairs  determined  per  locomotivr-rnile  for  all 
locomotives  in  yard  service  during  the  test  month,  based  on 
repairs  and  mileage  made  by  such  locomotives  during  the  12- 
month  period  ended  with  the  test  month;  apportioned  to  yards  by 
multiplying  this  average  rate  by  the  yard  locomotives  mileage 
made  in  each  yard  during  the  test  month 

Apportioned  on  basis  of  yard  locomotive 
mileage 

•  ffisaing  numbers  between  Accounts  202  and  271  and  between  Accounts  332  and  308  indicate  depreciation  account*  for  item)  imraediat  >ly  preceding,  and  wore 
not  considered.  f  Depreciation  charges  included  with  interest  on  investment;  retirements  not  considered. 
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to  a  large  extent  to  the  New  York  problem.  In  the 
Texas  freight  rate  case,  also,  a  formula  was  worked  out 
by  a  committee  of  railway  accountants,  and  part  of 


this,  which  resembles  the  other  formula  in  many  re- 
sj>ects,  was  also  thought  applicable  to  this  port.  The 
Commission   adopted  many  of  the  precedents  estab- 


Formula  Employed  in  the 


Cost  Data  and  the  Assignmei 
Other  Operations  —  Continued 


Accounts 

Bases  for  apportioning  operating  and  other  expenses  to  yards 

and  terminals 

1 

Bases    for    apportioning    operating 
expenses  between  freight  and 
passenger  service 

Maintenance  of  Equipment  —  oontinuod 

314.  Freight  train  cars  —  Repairs 
f315.  Freight  train  ears  —  Depreciation 
f316.  Freight  train  ears  —  Retirements 

317.  Passenger  train  cars  —  Repairs 
t318.  Passenger  train  cars  —  Depreciation 
T319.  Passenger  train  cars  —  Retirement* 

320.  Motor  equipment  of  cars  —  Repairs 
J321.  Motor  equipment  of  cars  —  Depreciation 
1322.  Motor  equipment  of  ears  —  Retirements 

No  charge  to  be  made 

No  charge  to  be  made 

323.  Floating  equipment  —  Repaint 
t324.  Floating  equipment  —  Depreciation  J 
f325.  Floating  equipment  —  Retirements! 

326.  Work  equipment  —  Repairs 
'  327.  Work  equipment —  Depreciation 

328.  Work  equipment  —  Retirements 

329.  Miscellaneous  equipment  —  Repairs 

330.  Miscellaneous  equipment  —  Depreciation 

331.  Miscellaneous  equipment  —  Retirements 

No  charge  to  be  made 

No  charge  to  be  made 

332.  Injuries  to  persons 

Apportioned  on  basis  of  payroll  charges  to  all  M.  of  E.  accounts, 
being  the  ratio  that  the  aggregate  of  charges  to  this  account  bears 
to  the  total  payroll  charges  to  all  M.  of  E.  accounts 

Apportioned  on  basis  of  the  assignment 
between  freight  and  passenger  service 
of  payroll  charges  to  all  M.  of  E. 
accounts  except  301 

333.  Insurance                                                 ' 

Insurance  on  locomotives  only  to  be  computed,  apportioned  on 
basis  of  ledger  value  of  equipment  assigned  to  yards  and  terminals 

Apportioned  on  basis  of  yard  locomotive  J 
mileage                                                  | 

334.  Stationery  and  printing 

335.  Other  expenses 

Apportioned  on  basis  of  assigned  charges  to  Account  301;  being  the 
ratio  that  the  aggregate  of  charges  to  these  accounts  bears  to  the 
total  charges  to  Account  301 

Apportioned  on  same  basis  as  Account  1 
301                                                           1 

336.  Maintaining  joint  equipment  at  terminals  —  Dr. 

337.  Maintaining  joint  equipment  at  terminals  —  Cr. 

Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  of 
yard  locomotive  mileage 

-       ■ 
Apportioned    on  same   basis   cued   in 
apportioning  charges  to  yards  and 
terminals 

Traffic 

351.  Superintendence 

352.  Outside  agencies 

353.  Advertising 

354.  Traffic  associations 

355.  Fast  freight  lines 

356.  Industrial  and  immigration  bureaus 

357.  Insurance 

358.  Stationery  and  printing 

359.  Other  expenses 

Apportioned  on  basis  of  total  assigned  operating  expenses,  except 
general  office  expenses,  inoluding  outside  operations;  being  the 
ratio  that  the  aggregate  of  charges  to  traffic  expenses  bears  to  the 
total  of  all  other  operating  expenses  (except  general  office  expenses) 
including  outside  operations 

Apportioned  on  basis  of  total  assigned 
operating  and  other  expenses,  exclud- 
ing general  office  expenses 

Transportation 
371.  Superintendence 

Apportioned  on  basis  of  payroll  charges  to  all  transportation 
accounts,  including  outside  operations;  being  the  ratio  that  the 
aggregate  of  charges  to  this  account  bears  to  the  total  payroll 
charges  as  above 

Assigned  direct  wherever  possible,  other- 
wise apportioned  on  basis  of  usage 

|372.  Despatching  trains 

Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  of 
trains  handled 

Assigned  direct  wherever  possible,  other- 
wise apportioned  on  basis  of  yard 
locomotive  mileage 

373.  Station  employees 

Assigned  direct 

Assigned  direct  wherever  possible,  other- 
wise apportioned  on  basis  of  service 
performed 

ol\    Weighing,  inspection  and  demurrage  bureaus 
o/o.  Coal  and  ore  wharves 

Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  of 
assigned  charges 

Assigned  to  freight 

376.  Station  supplies  and  expenses 

Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  of 
charges  to  Account  373 

Apportioned  on  same  basis  as  Account 
373 

377.  Yardmasters  and  yard  clerks 

Assigned  direct  wherever  possible,  balance  apportioned  on  basis  of 
assigned  charges 

Assigned  direct  wherever  possible,  other- 
wise apportioned  on  Dasis  of  yard 
locomotive  mileage 

255    Xan!  conductors  and  brakemen 
2™   £ar<!  8wi*ch  »nd  signal  tenders 
J80.  Yard  engmemen 

381.  Yard  motormen 

382.  Fuel  for  yard  locomotives 

2*3'  Xar<*  8wjtcnin«  power  produced 
381.  Yard  switching  power  purchased 
385.  Water  for  yard  locomotives 
?*$"  Jju£>ricant8  for  yard  locomotives 
387.  Other  supplies  for  yard  locomotives 

Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  of 
yard  locomotive  mileage 

388.  Engine  house  expenses  —  Yard 

Assigned  direct  to  yards  or  cnginehouses 

Assigned  direct  wherever  possible,  other- 
wise costs  determined  per  engine 
handled  and  apportioned  on  basis  of 
yard  locomotive  mileage 

389.  Yard  supplies  and  expenses 

Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  of 
yard  locomotive  mileage 

Apportioned  on  same  basis  used  in  appor- 
tioning charges  to  yards  and  terminals 

22?*  £}p3rating  J°int  yarda  an(*  terminals  —  Dr. 
391.  Operating  joint  yards  and  terminals  —  Cr. 

Apportioned  on  basis  of  service 

t  Depreciation  charges  included  with  interest  on  investment;  retirements  not  considered.  %  Average  cost  per  month  determined,  based  on  aggregate  of 

charges  to  the  account  during  the  12  months  ended  with  the  test  period.  |  Only  exclusive  yard  service  considered. 
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lished  in  these  cases.  At  the  same  time  the  problem 
here  presents  certain  peculiarities,  and  much  of  the 
formula  as  devised  to  meet  them  is  original. 


Attention  may  be  called  to  some  of  the  characteristic 
items  of  the  formula.  Maintenance-of-way  expenses, 
where  not  assignable  direct,  were  apportioned  between 


Formula  Employed  in  the  Preparation  of  Cost  Data  and  the  Assignment  of  Expenses  to  Yards,  Terminals  and 

Other  Operations  —  Concluded 


Accounts 

Bases  for  apportioning  operating  and  other  expenses  to  yards 

and  terminals 

Bases    for    apportioning    operating 

expenses  between  freight  and 

passenger  service 

Transportation  —  continued 

392.  Train  enginemen 

393.  Train  motormen 

394.  Fuel  for  train  locomotives 

395.  Train  power  produced 

396.  Train  power  purchased 

397.  Water  for  train  locomotives 

398.  Lubricants  for  train  locomotives 

399.  Other  supplies  for  train  locomotives 

400.  Enginehouse  expenses  —  Train 

401.  Trainmen 

402.  Train  supplies  and  expenses 

403.  Operating  sleeping  cars 

Not  ordinarily  yard  service;  when  such  expense  is  involved  in  yard 
or  terminal  operation  the  costs  reflected  by  locomotive  per- 
formance sheet  are  used  and  apportioned  on  basis  of  train  loco- 
motive mileage  represented 

Assigned  direct 

404.  Signal  and  interlocker  operation 

405.  Crossing  protection 

406.  Drawbridge  operation 

Assigned  direct  wherever  possible,  balance  apportioned  on  basis  of 
assigned  charges 

Appoitioncd   on   basis  of  service  per- 
formed 

Appoitioncd  on  basis  of  telephones  in 
service 

407.  Telephone  and  telegraph  operation 

5406.  Operating  floating  equipment 

Assigned  direct 

409.  Express  service 

No  charge  to  be  made 

No  charge  to  be  made 

410.  Stationery  and  printing 

411.  Other  expenses 

Apportioned  on  basis  of  assigned  charges  to  Account  371 ;  being  the 
ratio  that  the  aggregate  of  charges  to  these  accounts  bears  to  thr 
total  charges  toAccount  371 

Appoitioncd  on  same  basis  as  Account 
371 

412.  Operating  joint  tracks  and  facilities  —  Dr. 

413.  Operating  joint  tracks  and  facilities  —  O. 

Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  of 
usage 

Apportioned    on    same    basis    used    in 
apportioning  charges  to  yards  and 
terminals 

414.  Insurance 

Assigned  direct 

Assigned  direct  wherever  possible,  other- 
wise apportioned  on  basis  of  service 
perfoimed 

1    415.  Clearing  wrecks 
I    416.  Damage  to  property 
417.  Damage  to  live  stock  on  right-of-way 

Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  of 
yard  locomotive  mileage 

Apportioned  on  same  basis  used  in  appor- 
tioning charges  to  yards  and  terminals 

418.  Loss  and  damage  —  Freight 

Apportioned  on  basis  of  payroll  charges  to  Accounts  373.  375,  377, 
378, 380,  381, 392, 393, 401, 405  and  406;  being  the  ratio  that  the 
aggregate  of  charges  to  this  account  bears  to  the  total  payroll 
charge*  to  the  above  accounts 

419.  Loss  and  damage  —  Baggage 

No  charge  to  be  made 

No  charge  to  be  made 

420.  Injuries  to  persons 

Apportioned  on  basis  of  charges  to  Account  371 

Apportioned  on  same  basis  used  in  appor- 
tioning charges  to  ysrds  and  terminals 

Transportation  —  Water  Line 

431.  Operation  of  vessf  Is 

432.  Operation  of  terminals 

433.  Incidental 

No  charge  to  be  made 

No  charge  to  be  made 

Outside  Operations 

411.  Dining  and  buffet  service 

4 12.  Hotels  and  restaurants 

No  charge  to  be  made 

No  charge  to  be  made 

413  Grain  elevators 

414  Stockyards 

Assigned  direct  wherever  possible,  balance  apportioned  on  basis  of 
assigned  charges 

Assigned  to  freight 

4 15.  Producing  power  sold 

No  charge  to  be  made 

No  charge  to  be  made 

440.  Other  miscellaneous  operations 

Assigned  direct  wherever  possible,  balance  apportioned  on  basis  of 
assigned  charges 

Assigned  direct  wherever  possible,  other- 
wise apportioned  on  basis  of  ussge 

General 

451.  Salaries  and  expenses  of  general  officers 

452.  Salaries  and  expenses  of  clerks  and  attendants 

453.  General  office  supplies  and  expense  m 

454.  Law  expenses 

455.  Insurance 

456.  Relief  department  expenses 

457.  Pensions 

458.  Stationery  and  printing 

459.  Valuation  expenses 

460.  Other  expenses 

Apportioned  on  same  basis  as  aggregate  of  charges  to  Accounts  351 
to  359  inclusive 

Apportioned  on  same  basis  as  aggregate 
of  charges  to  Accounts  351   to  359 
inclusive 

461.  General  joint  facilities  —  Dr. 

462.  General  joint  facilities  —  Cr. 

Assigned  direct 

Assigned  direct  wherever  possible,  other- 
wise apportioned  on  basis  of  usage 

Taxes 
532.  Railway  tax  accruals 

Taxes  computed  on  basis  of  assessed  valuation  of  tangible  property 
only,  including  locomotives  but  not  cars;  main  stem  apportioned 
on  basis  of  road  mileage;  balance  assigned  direct 

Assigned  direct  wherever  possible,  other- 
wise apportioned  on  basis  of  usage 

•♦Interest  and  depreciation  on  locomotives 

-    Assigned  direct  wherever  possible,  otherwise  apportioned  on  basis  oi 
yard  locomotive  mileage 

'    Apportioned  on  same  basis  used  in  appor- 
|       tioning  charges  to  yards  and  terminal* 

ft  Interest  on  investment  other  than  locomotives 

5  Assignment  between  floatage  and  lighterage  arrived  at  on  basis  of  tugboat  performance.  **  Interest  on  investment  5  per  cent  and  depreciation  •*  per 

cent  on  locomotives;  computed  on  basis  of  ledger  value  of  equipment  assigned  to  yards  and  terminals.  tt  Interest  on  investment  5  per  cent;  computed  on  bash 

of  smii  wind  valuation  as  shown  by  the  tax  return. 
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freight  and  passenger  traffic  on  the  basis  of  usage.  The 
freight  portions,  where  covering  two  or  more  yards, 
were  apportioned  on  the  basis  of  the  assigned  charges; 
that  is,  proportional  to  the  relative  known  charges 
against  the  corresponding  yards.  Maintenance  of 
equipment,  where  not  chargeable  direct,  was  appor- 
tioned  on  the  basis  of  usage  or  output.  And  so  on 
through  the  list  a  variety  of  means  were  employed  to 
fix  the  proper  charge  against  the  terminal  operations. 

In  the  case  of  some  items,  such  as  those  chargeable 
to  floating  equipment,  the  problem  was  not  merely  one 
of  allocation,  but  of  determining  the  fair  average  for 
items  fluctuating  widely  as  between  months. 

Consideration  was  given  to  the  present  high  rates 
for  money,  and  inasmuch  as  it  is  problematical  what 
the  rates  will  be  in  the  future,  the  costs  are  in  general 
worked  up  on  the  bases  of  the  three  rates  of  5,  6  and 
7  per  cent. 

The  costs  include  all  of  the  terminal  operations  in 
either  direction  covered  by  the  rate  or  paid  for  by  the 
carrier  —  between  break-up  yard  and  pier  station  or 
inland  freight-house  platform,  tailboard  at  team  tracks, 
ship  side  or  deck  of  pier  in  the  case  of  lighterage  serv- 
ice. The  items  were  so  grouped  as  to  show  the  cost 
per  car  (all  cars),  per  loaded  oar  and  per  net  ton,  sub- 
divided by  major  operations.  No  attempt  was  made 
in  the  composite  figures  to  differentiate  between  in- 
bound and  outbound  traffic,  as  the  allocation  of  many 
items  could  at  best  be  made  only  on  an  arbitrary  basis. 

1914  Figures  Brought  to  a  1918  Basis 

Granted  that  it  was  necessary  to  go  back  to  1914  to 
find  a  normal  traffic,  it  is  evident  that  the  basic  cost 
figures  must  be  drawn  from  the  same  year  and  the 
same  conditions.  On  the  other  hand  costs  of  labor 
and  material  have  advanced  by  leaps  and  bounds  since 
1914,  and  it  would  be  unsafe  to  found  analyses  of  con- 
templated projects  on  the  assumption  that  the  price 
level  of  1914  will  be  restored.  The  1914  costs  had 
therefore  to  be  brought  to  a  more  recent  basis — to 
that  of  1918,  which  may  be  regarded  as  more  nearly 
the  basis  of  the  future. 

What  it  would  have  cost  to  handle  the  traffic  of  1914 
in  the  same  manner  as  in  1914,  but  with  1918  unit 
prices,  was  considered  the  criterion,  rather  than  what 
it  actually  did  cost  in  1918,  under  abnormal  war  con- 
ditions, to  handle  an  abnormal  traffic.  To  arrive  at 
this  the  field  force  of  the  statistical  department  visited 
the  railroad  offices  and  examined  individual  items 
covering  expenditures  for  each  class  of  material  and 
labor,  such  as  rails,  ties  and  other  track  material,  and 
wages  of  trainmen,  enginemen,  shopmen  and  section- 
men.  These  were  compared  with  similar  figures  for 
1914  items  of  expense,  and  percentages  reflecting  the 
average  increases  in  unit  prices  from  1914  to  1918  were 
derived.  This  was  a  laborious  task,  as  it  involved  an 
examination  of  wage  and  payroll  schedules  of  all  classes 
of  employees  and  hundreds  of  invoice  records. 

The  various  percentages  so  obtained  were  then 
applied  to  the  allocated  costs  on  the  1914  basis.  This 
gave  new  sets  of  totals  by  major  operations,  which  were 
translated  as  before  into  costs  per  car,  per  loaded  car 
and  per  ton. 


Special  Statistical  Studies 

Following  are  some  of  the  special  statistical  studies 
made  by  the  Commission's  forces,  mainly  in  connection 
with  the  analysis  of  the  Manhattan  freight  problem. 

Wasted  Effort 

There  is  a  large  movement  of  empty  cars  in  all  direc- 
tions in  the  Port  of  New  York.  Obviously  this  move- 
ment contributes  heavily  to  the  expense  of  terminal 
operations.  Since  the  inbound  tonnage  is  far  more 
than  the  outbound,  owing  to  the  large  local  consump- 
tion of  food,  coal  and  other  products  and  the  excess  of 
exports  over  imports,  there  are  certain  to  be  empty  cars 
outbound.  But  the  records  show  that  at  Manhattan 
stations  nearly  as  many  cars  are  brought  to  the  stations 
empty  as  depart  empty.  The  loss  of  effort  due  to  this 
condition  was  made  the  subject  of  a  special  study. 
This  did  not  involve  the  collection  of  any  additional 
data,  other  than  general  information  as  to  the  prevail- 
ing operating  conditions  at  the  Port,  but  it  required 
an  analysis  of  the  traffic  at  each  station,  the  effect  of 
the  balance  of  traffic,  or  lack  of  it,  and  the  average 
loading  at  the  station  on  the  situation  as  a  whole.  The 
results  of  this  study  are  set  forth  on  page  l<;."i. 

Cab  Detention 

Every  car  represents  capital  invested,  and  has  a 
potential  earning  power.  These  facts  are  recognized 
by  the  per  diem  rates  its  owner  is  permitted  to  charge 
other  railroads  for  the  time  they  hold  the  car,  whether 
or  not  it  is  at  the  time  earning  them  anything.  When 
we  compare  the  average  daily  mileage  of  all  freight 
cars  of  about  26  miles  with  speed  in  transit  ranging 
from  a  low  figure  of  5  miles  per  hour  to  upward  of 
30  miles  per  hour,  we  see  that  the  car  must  stand  still 
in  yards  and  terminals  much  of  the  time. 

Several  of  the  West  Side  and  Manhattan  freight 
projects  analyzed  by  the  Commission  contemplate 
bringing  the  car  direct  to  the  terminal  as  at  present. 
Others  contemplate  transfer  of  the  load  and  prompt 
release  of  the  car  on  the  New  Jersey  side.  A  special 
study  was  made  to  determine  what  the  difference  would 
be,  in  car-hours  and  also  in  per  diem  charges.  This 
study  involved  a  tracing  through  from  break-up  yard 
to  terminal  and  back  to  break-up  yard  of  the  records  of 
a  sufficient  number  of  cars  to  afford  a  reliable  average. 

Yard  Studies 

In  connection  with  the  main  cost  analysis  two  com- 
prehensive special  studies  were  made.  One  covered 
the  cost  of  handling  freight  over  the  transfer  platforms 
at  one  of  the  break-up  yards,  taking  into  account  the 
time  and  amount  of  labor  employed  for  each  operation, 
the  trucking  distances  covered  and  the  average  truck 
loads,  as  revealed  by  the  1918  clockings.  The  other 
went  into  the  cost  of  breaking  up,  switching  and  mak- 
ing up  trains  in  classification  yards,  as  shown  by  both 
the  statistical  data  and  the  clockings.  Both  studies 
were  used  in  arriving  at  the  approximate  costs  of  oper- 
ating facilities  embodied  in  certain  of  the  proposed 
plans. 
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III  —  EXISTING  FACILITIES  AND  METHODS 

Twelve  railroads  operate  trains  into  and  out  of  the 
Port  of  New  York.  They  are  distributed  as  shown  on 
Fig.  2,  Part  IV.  Nine  of  them  —  the  West  Shore,  the 
New  York,  Ontario  &  Western,  the  Delaware,  Lacka- 
wanna &  Western,  the  Erie,  the  Pennsylvania,  the  Cen- 
tral of  New  Jersey,  the  Lehigh  Valley,  the  Baltimore 
&  Ohio  and  the  Philadelphia  &  Reading — are  desig- 
nated as  New  Jersey  railroads  because  they  enter  the 
District  from  New  Jersey.  The  freight  railheads  of 
all  are  in  New  Jersey  except  that  of  the  Baltimore  & 
Ohio,  which  crosses  the  Arthur  Kill  and  terminates 
in  Staten  Island,  but  does  not  enter  any  other  part 
of  New  York  City  or  State  except  by  floating  opera- 
tions. The  remaining  three  railroads  of  the  Pert  — 
the  New  York  Central,  the  New  York,  New  Haven  & 
Hartford  and  the  Long  Island  —  are  referred  to  as  the 
New  York  railroads,  because  so  far  as  the  Port  Dis- 
trict is  concerned  their  rails  lie  wholly  within  New 
York  State. 

There  are  also  a  number  of  independent  short  lines. 
One  of  these,  the  Hoboken  Shore  Road,  in  the  city  of 
Hoboken,  handles  a  heavy  volume  of  traffic  to  and  from 
various  of  the  trunk  lines.  The  Rahway  Valley,  the 
Raritan  River,  the  Morristown  &  Erie  and  the  Govern- 
ment railway  on  Sandy  Hook,  all  in  New  Jersey,  have 
only  very  light  traffic. 

Facilities  of  Each  Railroad 

The  general  extent  of  the  twelve  principal  railroads 
is  set  forth  in  Chapter  5  —  "History  of  New  York's 
Railroad  Development."  The  facilities  of  each  for 
doing  business  within  the  Port  can  be  briefly  summar- 
ized. Under  the  heading  "  Float-Bridge  Terminals," 
are  included  only  terminals  dependent  upon  float- 
bridges  for  rail  access,  as  distinguished  from  general 

waterfront  yards. 

New  York  Central 

Main  Lines  —  Main  double-track  freight  line  on  east  side  of 
Hudson  River,  south  to  St.  Johns  Park  in  lower  Manhattan 
(West  Side  line).  Main  electrified,  passenger  line  leaving 
Hudson  River  at  Spuyten  Duyvil  and  running  to  Grand  Central 
Terminal,  Forty-second  Street  and  Park  Avenue,  Manhattan, 
via  Mott  Haven  Junction;  no  freight  service  on  this  line  within 
Manhattan. 

Secondary  Lines  —  Harlem  division,  north  from  Mott  Haven 
Junction  through  Mount  Vernon  and  White  Plains;  Putnam 
division,  single-track,  north  from  High  Bridge  between  Hudson 
and  Harlem  divisions,  with  short  branch  for  passenger  service 
only  to  Yonkers.  Short  double-track  freight  branch  from  Mel- 
rose Junction  to  Westchester  Avenue  Station  and  thence  to  Port 
Morris  on  East  River.  Industrial  branch  from  Putnam  division 
to  large  industries  along  Nepperhan  River  in  Yonkers. 

Principal  Yards  —  Combined  break-up  and  waterfront  yard  at 
Sixtieth  Street  and  Hudson  River,  Manhattan;  largely  flat 
switching  and  stub  tracks.  Terminal  yard,  flat  switching,  at 
Thirty-third  Street  on  West  Side  line.  Freight  and  coach  yard 
at  Mott  Haven.  Waterfront  yard  at  Port  Morris.  Coach  and 
express  yard  at  Grand  Central  Terminal. 

L.  C.  L.  Transfer  Station  —  Yonkers. 

Icing  Station  —  None;  icing  done  at  Thirty-third  Street  and 
at  Manhattanville. 

All-Rail  Stations  — St  Johns  Park;  Thirty-third  Street 
Terminal,  West  Side  line;  Sixtieth  Street  Terminal,  West  Side 
line;  Manhattan  Street,  West  Side  line;  Inwood,  West  Side  line, 
High  Bridge,  Morris  Heights,  Kings  Bridge,  Melrose,  West- 
chester Avenue  and  Port  Morris,  in  the  Bronx;  stations  at 
Yonkers,  Mount  Vernon,  White  Plains  and  smaller  points  north 
of  New  York  City. 

Pier  Stations  —  Piers  16,  17,  23,  31  and  83,  Hudson  River, 
Manhattan,  and  bulkhead  at  West  142nd  Street;  Piers  4,  34  and 
35,  East  River,  Manhattan;  Wallabout  Basin,  Brooklyn. 

Float-Bridge  Termmals* — None  except  on  West  Side  line. 


Float  Bridges  —  Four  at  Sixtieth  Street  yard,  two  (not  in 
use  at  present)  at  Thirty- third  Street  yard. 

General  Lighterage  Piers  —  One  open  and  six  covered  piers  at 
Sixtieth  Street  yard,  one  open  and  two  covered  piers  at  Thirtieth 
Street  yard,  two  open  piers  at  Port  Morris. 

Eatress  Stations  —Thirty-third  Street  yard  and  Grand  Central 
Terminal. 

Coal  Terminal  —  None. 

Grain  Elevator  —  Fifty  -ninth  Street  and  Hudson  feiver,  Man- 
hattan. 

Milk  Stations  —  Thirty-third  Street,  West  Side  line;  Man- 
hattan Street,  West  Side  line;  Mott  Haven  yard. 

Stock  Yard*  — Sixtieth  Street  yard. 

Marine  Equipment  —  Ten  ferry  boats,  21  tugs,  63  car  floats, 
7  steam  lighters,  37  hoisting  barges,  174  barges,  scows  or  grain 
boats,  besides  floating  pile  drivers  and  equipment  for  company 
use. 

In  addition  to  the  foregoing  trackage  and  terminals,  all  on  the 
east  side  of  the  Hudson  River,  the  New  York  Central  leases 
and  operates  the  West  Shore  Railroad  as  part  of  the  New  York 
Central  and  has  full  use  of  all  its  facilities  on  the  west  side  of 
the  river.  The  marine  equipment  above  mentioned  includes  that 
used  by  the  West  Shore  Railroad. 

West  Shore 

Main  Line  —  Double-track  freight  and  passenger  line  from 
Weehawken  through  Bergen  Hill  and  north  inland  from  Hudson 
River  to  boundary  line  of  Port  District. 

Secondary  Line  — New  Jersey  Junction  Railroad,  a  belt  line 
from  Weehawken  across  main  lines  of  Lackawanna  and  Erie 
railroads  to  junction  with  main  line  of  Pennsylvania  and  also 
with  belt  line  of  Lehigh  Valley  (National  Docks  Railway);  also 
running  north  along  waterfront  to  junction  with  Erie  Terminals 
Railroad. 

Principal  Yards  —  Break-up  yard  at  New  Durham  (Granton)  ; 
flat  switching.  Waterfront  and  makeup  yard  at  Weehawken- 
flat  switching.     Storage  yard  at  Little  Ferry   (Bellman's). 

L.  C.  L.  Transfer  Stations  —  Weehawken  yard. 

Icing  Station  —  Weehawken  yard. 

All-Rail  Stations  —  Weehawken,  small  stations  along  New 
Jersey  Junction  Railroad,  and  also  along  main  line. 

Pier  Stations  —  Same  as  New  York  Central. 

Float-Bridge  Terminals  —  Same  as  New  York  Central. 

Float  Bridges  — Six  at  Weehawken. 

General  Lighterage  Piers  —  Seven  open  and  four  covered  piers 
at  Weehawken. 

Goal  Terminal  —  None. 

Grain  Elevators  —  Two  at  Weehawken. 

MUk  Station  —  Weehawken. 

Stock  Yards  —  None. 

Marine  Equipment  —  Same  as  New  York  Central. 

New  York,  Ontario  &  Western 

Main  Line  —  Trackage  rights  over  West  Shore  Railroad  from 
Cornwall,  N.  Y.,  to  Weehawken. 

Coal  Terminal  —  Trestle  at  West  New  York. 

Other  Terminal  Facilities  —  Served  by  West  Shore  Railroad 
at  inland  stations,  principally  Pier  23,  Hudson  River. 

Marine  Equipment  —  Two  sea-going  tugs,  5  ocean  barges,  3 
sound  barges,  21  harbor  boats. 

Delaware,  Lackawanna  &  Western 

Main  Lines  —.  Four-track  line  from  Hoboken  through  Bergen 
Hill,  thence  double-track  through  Secaucus,  Passaic,  Paterson, 
Boonton  and  Denville.  A  second  double-track  line,  used  mainly 
for  passenger  service,  from  junction  west  of  Bergen  Hill  through 
Newark  and  Summit  to  Denville. 

Secondary  Line — Double-track  branch  line  from  Newark  to 
Montclair. 

Principal  Yards  —  Break-up  yard  at  Secaucus;  a  modern 
hump  yard,  with  separate  humps  for  classifying  miscellaneous 
inbound  freight  and  inbound  coal.    Waterfront  yard  at  Hoboken. 

L.  O.  L.  Transfer  Station — t  .Secaucus  yard. 

Icing  Platform  —  Hoboken. 

All-Rail  Stations  —  Hoboken  terminal;  Newark,  Passaic,  Pat- 
erson, East  Orange,  Orange,  Montclair,  Summit  and  smaller 
towns  In  New  Jersey. 

Pier  Stations  —  Piers  13,  41  and  68,  Hudson  River,  Manhat- 
tan; Pier  26,  East  River,  Manhattan. 

Float-Bridge  Terminals  —  Wallabout  Basin  Terminal  and 
Twenty-fifth  Street  Terminal,  Brooklyn;  Harlem  Terminal,  the 
Bronx  (owned  by  Lackawanna  and  used  jointly  by  Lackawanna, 
Erie  and  Baltimore  A  Ohio). 

Float  Bridges  —  Six  at  Hoboken,  one  at  Wallabout  Basin,  one 
at  Harlem  Terminal. 

Eatpress  Station  —  Hoboken. 
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General  Lighterage  Piers  —  Four  open  piers  and  four  covered 
piers  at  Hoboken. 

Orain  Facilities  —  Trestle  at  Hoboken. 

Goal  Terminal  —  Two  car  dumpers  at  Hoboken. 

Milk  Station  —  Hoboken. 

Stock  Yards  —  None. 

Poultry  Yard — Hoboken. 

Marine  Equipment  —  Fifteen  ferry  boats,  15  tugs,  28  car 
floats,  5  steam  lighters,  48  lighters,  42  covered  barges,  33  grain 
boats,  30  coal  boats. 

Ems 

Main  Lines  —  Six-track  line  from  Jersey  City  through  Bergen 
Hill,  thence  four-track  and  double-track  through  Secaucus, 
Rutherford,  Passaic,  Paterson  and  Ridgewood.  Double-track 
freight  detour  from  Rutherford  through  Garfield  to  Ridgewood. 

Secondary  Lines — .New  York,  Susquehanna  &  Western  Rail- 
road, principally  coal-carrying,  from  Edgewater  through  Ber- 
gen Hill,  Hackensack,  Paterson  and  Hawthorne,  with  connection 
south  along  east  edge  of  Hackensack  Meadows  to  main  line  and 
Pennsylvania  Railroad,  and  industrial  branch  to  Garfield. 
Northern  Railroad  of  New  Jersey,  from  junction  with  main  line 
west  of  Bergen  Hill  through  New  Durham  and  Englewood  to 
Piermont  and  Nyack.  New  Jersey  &  New  York  Railroad,  from 
junction  with  main  line  near  Rutherford  through  Hackensack 
and  Westwood  to  New  City,  N.  Y.  Greenwood  Lake  division, 
from  junction  west  of  Bergen  Hill  through  Kearny,  Belleville, 
Montclair  and  Little  Falls  to  Greenwood  Lake,  with  short 
branches  to  West  Orange  and  Caldwell.  Newark  branch,  from 
junction  with  Greenwood  Lake  division  near  Hackensack  River 
through  North  Newark,  Belleville  and  Nutley  to  Paterson.  Dou- 
ble-track freight  branch  from  junction  with  main  line  east  of 
Bergen  Hill  to  Weehawken  waterfront  terminal.  Erie  Terminals 
Railroad,  a  waterfront  industrial  line  running  south  from  Edge- 
water  terminal  to  junction  with  New  Jersey  Junction  Railroad, 
and  north  to  Edgewater  ferry. 

Principal  Yards  —  Break-up  yard  at  Secaucus  ( Croxton  yard ) ; 
a  modern  hump  yard  with  an  inbound  and  an  outbound  hump. 
General  waterfront  yard  at  Jersey  City,  with  float  bridges, 
lighterage  piers,  grain  elevator  and  miscellaneous  local  facili- 
ties. Waterfront  yard  at  Weehawken*  with  lighterage  piers, 
float  bridges  and  some  local  facilities.  Waterfront  yard,  prin- 
cipally for  coal,  at  Edjgewater  (Undercliff).  Classification  and 
storage  yard  for  serving  Edgewater  yard  at  Little  Ferry  or 
Undercliff  Junction;  fiat  switching. 

L.  C.  L.  Transfer  Station  —  Croxton  yard. 

Icing  Stations  —  Croxton  yard  and  Jersey  City. 

All-Bail  Stations  —  Jersey  City,  Weehawken  and  Edgewater 
terminals;  Passaic,  Paterson,  Newark,  Montclair,  Hackensack 
and  numerous  smaller  New  Jersey  points. 

Pier  Stations — Piers  20,  21  and  39,  Hudson  River,  Manhat- 
tan; Pier  7,  East  River,  Manhattan. 

Float- Bridge  Terminals  —  Twenty -eighth  Street  and  Eleventh 
Avenue,  Manhattan;  Wallabout  Basin,  Brooklyn;  Harlem  Ter- 
minal, 133rd  Street  and  Harlem  River,  the  Bronx  (owned  by 
the  Lackawanna). 

Float  Bridges  —  Four  at  Jersey  City,  one  at  Weehawken,  one 
at  West  Twenty-eighth  Street,  Manhattan,  and  the  use  of  one 
at  Harlem  Terminal. 

General  Lighterage  Piers  —  Four  covered  piers  at  Jersey  City, 
five  covered  and  two  open  piers  at  Weehawken,  one  covered  pier 
at  Edgewater. 

Empress  Station  —  Jersey  City. 

Grain  Elevator  —  One  at  Jersey  City. 

Coal  Terminals — Car  dumper  and  trestle  at  Undercliff,  tres- 
tle at  Weehawken. 

Milk  Station  —  Jersey  City. 

Stock  Yards  —  Jersey  City. 

Marine  Equipt)wnt —  Eleven  ferry  boats,  15  tugs,  1  combina- 
tion steam  lighter  and  tug,  36  car  floats,  6  steam  barges,  138 
covered  barges,  60  open  barges,  3  steam  hoists. 

Pennsylvania 

Mam  Lines  —  Original  four-track  main  line,  from  Jersey  City 
through  Bergen  Hill,  Newark,  Elizabeth,  Rahway  and  New 
Brunswick.  Line  for  passenger  service  only  from  Manhattan 
Transfer  on  main  line  near  Harrison  under  Bergen  Hill  and 
Hudson  River  to  Pennsylvania  Station,  Thirty-third  Street  and 
Seventh  Avenue,  Manhattan.  Double-track  freight  line  from 
Waverly  yard,  Newark,  across  Newark  Bay  to  Greenville,  Jer- 
sey City.  Freight  detour  from  Waverly  yard  to  Meadows  yard. 
Double- track  line  from  Bay  Ridge,  Long  Island,  opposite  Green- 
ville, to  connection  with  New  York,  New  Haven  &  Hartford 
Railroad  in  the  Bronx,  via  Long  Island  Railroad,  leased  by 
Pennsylvania,  to  East  New  York,  and  thence  via  New  York 
Connecting  Railroad,  owned  jointly  by  Pennsylvania  and  New 
York,  New  Haven  &  Hartford. 


Secondary  lAncs  —  Line  from  Rahway  to  Perth  Amboy, 
thence  southwest  approximately  parallel  with  main  line. 
-  Trackage  rights  over  Central  Railroad  of  New  Jersey  (New 
York  &  Long  Branch  Railroad)  from  South  Amboy  southeast 
through  Matawan  to  New  Jersey  coast  resorts.  Connection  from 
old  main  line  east  of  Bergen  Hill  to  Harsimus  Cove  waterfront 
yard  in  Jersey  City  north  of  original  Jersey  City  yard. 

Principal  Yards  —  Break-up,  classification  and  transfer  yard 
at  Waverly,  in  southern  part  of  Newark;  one  classification  hump 
for  traffic  in  both  directions.  Break-up  and  classification  yard 
on  Hackensack  Meadows  west  of  Jersey  City  (Meadows  yard) ; 
flat  switching.  Waterfront  yard  at  Greenville,  mainly  for  inter- 
change, export  and  import  traffic;  a  modern  yard  with  gravity 
switching.  Two  waterfront  yards  at  Jersey  City,  one  knowii 
as  South  Jersey  City,  the  other  as  Harsimus  Cove. 

L.  C.  L.  Transfer  Station  —  Waverly. 

Icing  Stations  —  Greenville  and  Harsimus  Cove. 

All-Rail  Stations  —  South  Jersey  City  and  Harsimus  Cove 
terminals;  Newark,  Elizabeth,  New  Brunswick,  Perth  Amboy 
and  smaller  New  Jersey  points. 

Pier  Stations  —  Piers  3,  4,  5,  27,  28,  29,  77  and  78,  Hudson 
River,  Manhattan;  Pier  22,  East  River,  Manhattan;  East  125th 
Street,  Harlem  River,  Manhattan;  two  piers  at  North  Fourth 
Street,  Williamsburg,  Brooklyn,  and  one  at  Wallabout  Basin, 
Brooklyn. 

Float-Bridge  Terminals  —  One  at  Thirty-seventh  Street  and 
Eleventh  Avenue,  Manhattan,  in  conjunction  with  Piers  77  and 
78;  one  at  North  Fourth  Street,  Williamsburg,  in  conjunction 
with  the  two  piers  at  that  point. 

Float  Bridges  —  Three  at  South  Jersey  City  yard,  five  at 
Harsimus  Cove,  four  at  Greenville,  one  at  West  Thirty-seventh 
Street  (Manhattan)  inland  station,  and  one  at  Williamsburg 
station.  Car  ferry  from  Greenville  to  Bay  Ridge,  principally 
for  New  York,  New  Haven  &  Hartford  interchange. 

General  Lighterage  Piers  —  Three  covered  and  one  open  pier 
at  South  Jersey  City  (two  of  the  covered  piers  being  under 
lease  to  a  steamship  company)  ;  four  open  and  two  covered 
piers  at  Harsimus  Cove;  one  open  and  one  covered  pier  at 
Greenville. 

Express  Stations  —  Jersey  City;  Thirty-third  Street  Station. 
Manhattan. 

Grain  Facilities  —  None  at  present,  an  elevator  at  Harsimus 
Cove  having  been  torn  down  a  few  years  ago  following  the  open- 
ing of  a  large  new  elevator  by  the  Pennsylvania  at  Philadelphia 

Goal  Terminals  —  Two  car  dumpers  at  South  Amboy,  trestle 
at  Harsimus  Cove,  trestle  at  Greenville. 

Milk  Station  —  None;  small  amount  of  milk  handled  at  local 
stations. 

Stock  Yards  —  Jereey  City. 

Poultry  Yard  —  Harsimus  Cove. 

Steel  Storage  Yard  —  Greenville  yard;  a  large  uncovered  area 
served  by  tracks  widely  spaced,  for  the  storing  of  structural 
steel,  bridge  members  and  the  like,  the  only  yard  of  its  kind 
in  the  Port. 

Marine  Equipment  —  Twenty- three  ferry  boats,  27  passenger 
and  freight  steamboats,  55  tugs,  124  car  floats,  9  steam  lighters, 
226  barges,  20  canal  barges,  50  flat  dumps  and  scows,  and  vari- 
ous smaller  vessels  and  construction  boats  —  the  foregoing 
including  equipment  available  for  service  on  all  lines  of  the 
Pennsylvania  Railroad  system  December  31,  1917. 

Lehigh  Valley 

Main  Line  —  Double-track  freight  line  from  Jersey  Citv 
(south  of  Morris  Canal  Basin)  across  Newark  Bay  and  through 
Newark,  Cranford,  South  Plainfield  and  Bound  Brook.  The 
Lehigh  Valley  has  no  passenger  terminal  of  its  own ;  its  pas- 
senger trains  run  from  the  Pennsylvania  station  in  Manhattan 
connecting  with  the  Lehigh  Valley  in  the  vicinity  of  Waverly 
yard,  Newark. 

Secondary  Line  —  Double-track  belt  line,  the  National  Bock 
Railway,  from  Constable  Hook.  Bayonne,  to  connection  with  N*\v 
Jersey  Junction  Railroad  in  Jersey  City,  with  spur  to  Black 
Tom  Island.  Freight  branch,  mainly  for  coal  traffic,  from  South 
Plainfield  to  Perth  Amboy,  with  short  branches'  to  Raritai 
River.     Short  spur  from  main  line  to  Irvington.  1 

Principal  Yards  —  Break-up  yard   at  Oak   Island,    Newark-    a 
hump   yard.      Waterfront    vard    at    Jersev    Citv     (alone*    x-r    '  • 
Canal  Basin).     Classification  yard   for   Black    Tom'temif    l      I 
Claremont,  in  southern  part  of  Jersey  City.      Classification1^",! 
at  Perth  Amboy. 

L.' C.  L.  Transfer  Station  —  Oak  Island  yard. 

Icing  Station  —  Jersey  City. 

All-Rail  Stations  —  Jersey* City  and  Perth    Ambov    terminal* 
Newark,   Irvington   And   smaller  New  Jersey    points  « "minis. 


ification  yard 


Pier  Stations 


—  Pirr<  8.  34  and  66,  Hudson  Rivor"  x*„    i     ^ 
Pier  44  and  a  pier  at  East  124th  Street,  Har.em    tt  u,         Jl      mi : 
tan  ;  Wallabout  Basin,  Brooklyn.    (Stations  at  Battle.;, ^    Manhat" 
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son  River,  Manhattan,  and  East  43rd  Street,  East  River,  Man- 
hattan, were  recently  discontinued.) 

Float- Bridge  Terminals  —  One  at  Twenty-seventh  Street  and 
Eleventh  Avenue,  Manhattan,  and  one  at  East  149th  Street, 
Harlem  River,  the  Bronx. 

Float  Bridges  —  Six  at  Jersey  City  terminal,  two  at  Black 
Tom,  one  at  West  Twenty-seventh  Street,  Manhattan,  and  one 
at  East  149th  Street,  the  Bronx. 

General  Lighterage  Piers  —  Four  open  and  five  covered  piers 
at  Jersey  City  terminal,  one  open  and  two  covered  piers  at 
Black  Tom,  two  little  used  open  piers  at  Perth  Amboy. 

Grain  Facilities  —  Two  elevators  at  Black  Tom. 

Coal  Terminal  —  Car  dumper  and  coal  trestle  at  Perth  Amboy. 

Milk  Station  —  Jersey  City. 

Stock  Yards  —  Jersey  City. 

Warehouses  —  Five  at  Black  Tom. 

Ore-Handling  Water  Terminal  —  Constable  Hook,  Bayonne. 

Marine  Equipment  —  Twenty  tugs,  31  car  floats,  16  steam 
lighters,  241  barges,  3  cattle  boats,  24  service  boats. 

Central  of  New  Jersey 

Main  Lines  —  Four-track  line  from  Jersey  City  terminal 
through  Bayonne,  double-track  across  Newark  Bay,  four-track 
through  Elizabeth,  Westfield,  Plainfield  and  Bound  Brook.  Line 
from  Elizabethport  through  Roosevelt  and  Perth  Amboy  to  coast 
resorts. 

Secondary  Lines  —  Double-track  line  from  Jersey  City  ter- 
minal to  Newark.  Line  from  Newark  to  Elizabethport.  Line 
along  Arthur  Kill  from  Elizabethport  to  Chrome  (Roosevelt). 
Industrial  spur  to  Constable  Hook  and  another  to  Port  Johnson, 
both  in  Bayonne.  Several  short  industrial  spurs  along  Arthur 
Kill. 

Principal  Yards  —  Main  break-up  and  waterfront  yard  at  Jer- 
sey City;  flat  switching.  Classification  yard  at  Elizabethport. 
Classification  yard  at  Newark  (Brills  yard)  to  serve  industries 
at  Newark.  Classification  yard  at  Bayonne  to  serve  industries 
at  Bayonne  and  coal  terminal  at  Port  Johnson. 
L.  C.  L.  Transfer  Station — Elizabethport  yard. 
Icing  Station  —  None;  icing  and  transfer  work  done  at  small 
platform  in  Jersey  City  yard. 

Pier  Stations  —  Piers  10,  11,  39,  46  and  81,  Hudson  River, 
Manhattan. 

All  Rail  Stations  —  Jersey  City  terminal,  Newark,  Elizabeth, 
Bayonne,  Perth  Amboy  and  smaller  New  Jersey  points. 

Float-Bridge  Terminal  —  Bronx  terminal,  Harlem  River  and 
East  133rd  Street,  the  Bronx. 

Float  Bridges  —  Five  at  Jersey  City  terminal,  one  at  Bronx 
terminal. 

General  Lighterage  Piers  —  Nine  open  and  three  covered  piers 
at  Jersey  City  terminal. 

Express  Station  —  Jersey  City. 
Grain  Facilities  —  None. 

Coal  Terminals  —  Two  car  dumpers  and  two  trestles  at  Jer- 
sey City  terminal;  trestle  at  Port  Liberty;  trestle  at  Port 
Johnson,  Bayonne;  two  trestles  at  Elizabethport. 

Milk  Station  —  None;  small  amount  of  milk  handled  at  local 
stations. 

Stock  Yard — Jersey  City  terminal. 
Ore  Terminal — Elizabethport. 

Marine  Equipment  —  Ten  ferry  boats,  3  steamboats,  13  tugs, 
31  car  floats,  16  lighters,  36  steam  hoist  lighters,  7  steam-der- 
rick  lighters,  33  hand-hoist  lighters,  44  covered  barges. 

Baltimobe  &  Ohio 

Main  Line  —  Freight  line  from  terminal  at  St.  George,  Staten 
Island,  through  Port  Richmond  and  across  Arthur  Kill  to  junc- 
tion with  Central  Railroad  of  New  Jersey  at  Cr  an  ford. 

Secondary  Line  —  Line  of  Staten  Island  Rapid  Transit  Rail- 
way from  St.  George  to  Tottenville,  with  short  branch  to  Fort 
Wads  worth. 

Principal  Yards  —  Break-up  yard  at  Arlington,  on  Staten 
Island  west  of  Port  Richmond.  Waterfront  terminal  at  St. 
George. 

L.   C.   I*.    Transfer  Station  —  St.  George. 

All-Rail  Stations  —  Main  terminal  at  St.  George;  small  sta- 
tions elsewhere  in  Staten  Island. 

Pier  Stations  —  Pier  22,  Hudson  River.  Manhattan;  Pier  21, 
East   River,    Manhattan;  Wallabout  Basin,  Brooklyn. 

Float-Bridge  Terminals  —  West  Twenty-sixth  Street  and 
Eleventh  A  venue.  Manhattan ;  Harlem  Terminal,  133rd  Street  and 
Harlem  River,  the  Bronx   (owned  by  Lackawanna). 

Float  Bridges  —  Four  at  St.  George,  one  at  We?*t  Twenty-fifth 
Street    Manhattan,  use  of  one  at  Harlem  Terminal. 

General  Lighterage  Piers  —  Two  covered  piers  and  six  open 
piers  at  St.   George. 

Grain  Facil i  ties  —  Non e. 


Coal  Terminals  —  Car  dumper  and  two  trestles  at  St.  George; 
ear  dumper  at  Arlington. 

Milk  Station  —  None;  small  amount  of  milk  handled  at  local 
stations. 

Stock   Yards  —  None. 

Marine  Equipment  —  Thirteen  tugs,  49  car  floats,  3  steam 
lighters,  92  lighters,  8  steam-derrick  lighters. 

Philadelphia  &  Reading 

Main  Coal  Line  —  From  Port  Reading  on  Arthur  Kill  north 
of  Perth  Amboy  to  junction  with  mam  passenger  line  near 
Bound  Brook. 

Secondary  Line  —  None. 

Principal  Yard  —  Waterfront  coal  yard  at  Port  Reading. 

All-Rail  Stations  —  None. 

Pier  Stations  —  None. 

Float-Bridge  Terminals  —  None. 

Lighterage  Piers  —  None. 

Coal  Terminal  —  Car  dumper  and  three  piers  at  Port  Reading. 

Grain  Facilities  —  None. 

Milk  Station  —  None. 

Stock  Yards  —  None. 

Marine  Equipment  —  Twenty  tugs,  35  car  floats,  72  barges,  7 
miscellaneous  pieces  of  floating  equipment. 

New  Yobk,  New  Haven  &  Hartford 

Main  Lines  —  Main  four-track  electrified  line,  chiefly  for 
freight,  from  waterfront  terminal  near  mouth  of  Harlem  River 
through  Pelham  Bay  Park  to  junction  with  main  passenger  line 
at  New  Rochelle.  Main  electrified  passenger  line  from  junction 
with  New  York  Central  at  Woodlawn,  near  north  boundary  of 
New  York  City,  through  Mount  Vernon,  New  Rochelle  and  Port 
Chester.  Joint  ownership  with  Pennsylvania  Railroad  of  four- 
track  New  York  Connecting  Railroad  from  Harlem  River  ter- 
minal at  Port  Morris  to  junction  with  Long  Island  Railroad 
extending  to  Bay  Ridge  for  freight  service  and  to  Thirty-third 
Street  Station  of  Pennsylvania  Railroad  for  passenger  service. 

Secondary  Line  —  New  York,  Westchester  &  Boston  Railroad 
from  West  Farms  to  White  Plains,  with  branch  to  New  Rochelle, 
for  passenger  service  only. 

Principal  Yards  —  Break-up  yard  at  Oak  Point,  the  Bronx; 
electrified  yard.  Waterfront  yard  at  Harlem  River,  Port  Mor- 
ris.   Auxiliary  yards  at  Van  Ness  and  Westchester. 

L.  C.  L.  Transfer  Station  —  Westchester. 

All  Rail  Stations  —  Harlem  River  terminal;  Mount  Vernon, 
New  Rochelle,  Port  Chester  and  smaller  points  both  within  and 
outside  of  the  city  limits  of  New  York  City. 

Pier  Stations  —  Piers  31,  37,  38,  39,  40,  41,  42  and  70,  East 
River,  Manhattan. 

Floa  t-Bridge  Terminals  —  None. 

Float  Bridges  —  Eight  at  Oak  Point,  two  at  Harlem  River. 

General  Lighterage  Piers  —  Bulkheads  at  Oak  Point  and  Har- 
lem River. 

Coal  Terminal  —  None. 

Grain  Facilities  —  None. 

Milk  Station — i  Harlem  River. 

Stock   Yard  —  None. 

Marine  Equipment  —  One  ferry  boat,  18  tugs,  54  car  floats. 

Long  Island 

Main  Lines  —  Steam  line  from  Long  Island  City  waterfront 
passenger  and  freight  terminals  through  Win  field  Junction  to 
Jamaica,  thence  one  line  east  through  Hollis  to  Oreenport  and 
one  farther  to  the  south  through  Rosedale  to  Montauk  Point. 
Electrified  passenger  and  freight  line  from  Flatbush  Avenue  ter- 
minal, Brooklyn,  to  junction  with  foregoing  lines  at  Jamaica. 
Electrified  passenger  line  from  Pennsylvania  Station,  Manhat- 
tan, to  junction  with  Long  Island  City  line  at  Long  Island  City. 

Secondary  JAnes  —  Line  from  Winfield  Junction  through 
Flushing  to  Port  Washington,  with  branch  to  Whitestone. 
Freight  line  from  Bushwick  terminal  to  junction  with  other 
lines  at  Jamaica.  Line  from  East  New  York  to  Bay  Ridge,  with 
branch  to  Conev  Island.  Line  from  Woodhaven  to  Hammel  and 
thence  to  Rockaway  Park  on  west  and  junction  with  Montauk 
line  on  east.     Various  short  connecting  links. 

Principal  Yards  —  Break-up  yard  at  Hoi  ban,  east  of  Jamaica. 
Classification  yard  and  Pennsylvania  coach  yard  at  Sunnyside, 
Long  Island  City. 

All-Rail  Stations  —  Long  Island  City,  Flatbush  Avenue  and 
Bushwick  terminals;  smaller  stations  in  Jamaica,  Flushing  and 
numerous  other  points  in  Long  Island. 

Pier  Stations  —  Pier  22,  East  River,  Manhattan. 

Floa  t- Bridge  Term inals  —  None. 

Float  Bridges  —  Four  at  Bay  Ridge. 

Marine  Equipment  —  Four  ferry  boats,  one  steamer,  5  tugs, 
12  car  floats. 
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Typical  Railroad  Operations 

The  foregoing  list  of  facilities  becomes  more  under- 
standable wben  we  trace  through,  some  of  the  typical 
operations.  The  combination  of  the  great  volume  of 
business  done  at  the  Port  and  the  large  utilization  of 
and  dependence  on  water  service  make  New  York 
unique  among  ports,  with  problems  not  solvable  by  the 
experience  of  any  other  port. 

New  Jeksev  Railroads 

With  the  exception  of  the  New  York,  Ontario  & 
Western  and  the  Philadelphia  &  Reading,  the  opera- 
tions of  all  of  the  New  Jersey  railroads  are  sub- 
stantially the  same.  Incoming  trains  as  a  rule  come 
to  a  "  break-up  "  yard,  usually  on  relatively  cheap  land 
some  miles  back  from  the  waterfront,  where  the  cars 
are  classified  according  to  local  destination.  Less-than- 
carload  freight  is  consolidated  for  individual  stations 
at  transfer  platforms,  and  perishable  food  is  iced. 
Short  trains  are  then  despatched  to  the  waterfront 
yards,  where  the.  cars  are  more  minutely  classified. 
Some  of  the  roads  maintain  icing  stations  at  the  water- 
front yards. 

Cars  for  the  local  New  Jersey  stations  or  industries 
are  switched  out  to  those  stations  or  industries.  Cars 
containing  coal  or  grain  —  two  commodities  brought  to 
the  Port  in  large  quantities  and  requiring  special  facili- 
ties—  are  diverted  to  those  facilities,  which  consist 
of  elevators,  trestles  or  car  dumpers  for  effecting  trans- 
shipment between  car  and  barge  or  ship. 

Some  of  the  break-up  yards  are  at  the  waterfront, 
eliminating  the  short  hauls  between  yards.  Some  of 
the  railroads  with  interior  break-up  yards  run  a  con- 
siderable number  of  trains  direct  to  the  waterfront  and 
make  only  one  classification  of  the  cars.  Several  of 
the  roads  have  separate  coal  terminals  removed  from 
the  more  congested  part  of  the  harbor,  and  reached  by 
spurs  from  the  main  lines. 


fourth  class  consists  of  New  Jersey  produce,  milk, 
poultry  and  certain  other  commodities  which  are  trans- 
ferred from  the  cars  to  drays  at  the  New  Jersey  water- 
front and  brought  to  New  York  by  ferry. 

Goods  for  local  delivery  on  either  the  New  York  or 
the  New  Jersey  side  of  the  river  have  thus  been  ac- 
counted for,  and  this  group  includes  large  quantities 
of  freight  reshipped  by  rail,  water  or  truck.  There 
remain,  however,  two  important  groups,  freight  to  be 
transferred  from  cars  to  transoceanic  or  coastwise  ships, 
and  freight  to  be  delivered  to  another  railroad  and  car- 
ried on  through  the  Port. 

Freight  for  transshipment  from  car  to  ship  may  be 


Marine  Service 
Freight  for  Manhattan,  Brooklyn  or  the  other 
boroughs  of  New  York  City  is  handled  in  one  of  four 
principal  ways,  all  involving  water  transportation.  In 
the  case  of  miscellaneous  package  freight,  eased  food 
products  and  the  like  —  such  commodities  ns  are  ordi- 
narily handled  at  railroad  freight  stations  —  the  cars 
containing  them  are  run  upon  car  floats  and  towed  to 
pier  stations,  where  the  cars  are  unloaded  and  reloaded 
withoiit  removal  from  the  floats.  In  the  case  of  certain 
bulk  commodities  and  large  pieces  —  goods  ordinarily 
handled  between  cars  and  drays  at  team  tracks,  with 
or  without  the  aid  of  cranes — the  cars  may  be  taken 
across  the  river  on  car  floats,  but  are  then  hauled  off 
to  inland  yards  near  the  waterfront.  These  yards  are 
provided  with  team  tracks  and  freight-handling  cranes, 
and  usually  also  with  freight  houses  for  handling 
package  freight.  Not  all  of  the  roads  have  inland 
yards.  The  third  class  of  commodity  is  the  large  ship- 
ment which  is  to  go  direct  to  a  waterfront  receiving 
|>oint  of  the  consignee.  Such  commodities  are  trans- 
ferred from  the  cars  to  lighters  at  the  New  Jorsey 
waterfront   and  lightered   to  the  desired   point.     The 
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delivered  to  a  local  consignee  and  later  taken  as  a  sepa- 
rate operation  to  the  ship;  it  may  be  transferred  direct 
from  car  to  ship  on  a  pier  in  New  Jersey,  or  it  may 
he  in  the  case  of  one  or  two  commodities  taken  to  the 
ship's  side  on  car  floats,  but  the  great  bulk  of  it  is  trans- 
ferred by  lighter.  To  make  possible  these  lighterage 
operations,  both  for  deliveries  to  ship  and  for  local 
deliveries,  the  New  Jersey  railroads  have  a  consider- 
able number  of  lighterage  piers,  some  covered  and  some 
open,  the  latter  in  general  designed  to  handle  coarse 
freight  and  equipped  with  cranes  of  some  sort.  The 
goods  are  loaded  from  the  piers  upon  harbor  e.rafi 
appropriate  for  the  commodity,  the  harbor  craft  are 
towed  to  the  ship  or  its  pier  and  the  cargo  is  trans- 
ferred either  directly  over  the  ship's  side  or  indirect!  v 
via  the  pier. 

Cars  containing  through  freight  for  interchange   be- 
tween certain  of  the  New  Jersey  railroads  are  trans- 
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feared  via  existing  belt  lines.  Interchange  between 
the  New  Jersey  and  New  York  railroads,  which  consti- 
tutes most  of  the  railroad  interchange,  and  also  a  con- 
siderable part  of  that  between  different  New  Jersey 
railroads,  is  effected  by  car  float.  The  Pennsylvania 
tunnels  under  the  Hudson  and  East  Kivers  are  not  used 
for  freight  traffic,  and  floating  operations  are  virtually 
the  only  means  of  interchange  between  the  New  Jersey 
and  the  New  York  railroads.  In  one  or  two  grave 
emergencies  freight  has  been  hauled  through  the 
Pennsylvania  tunnels,  but  the  tunnel  franchise  is  for 
passenger  service. 

Outbound  freight  is  handled  in  all  of  the  foregoing 
different  ways  in  reverse  order. 

The  New  York,  Ontario  &  Western  Railway  is  a 
tenant  of  the  West  Shore  Railroad.  It  has  no  main 
trackage  and  no  terminals  in  the  Port  District  except 
two  coal  trestles  at  West  New  York.  Its  miscellaneous 
freight  is  handled  by  the  West  Shore  Railroad  at  the 
West  Shore  stations. 

The  Philadelphia  &  Reading  Railway  handles  noth- 
ing but  coal  within  the  Port  District.     It  has  a  coal 


terminal  at  Port  Reading  on  the  Arthur  Kill,  and  a  line 
of  its  own  thereto.  Its  miscellaneous  freight  is  turned 
over  to  the  Central  of  New  Jersey. 

New  York  Railroads 
In  general  the  operations  of  the  New  York  railroads 
are  similar  to  those  of  the  New  Jersey  railroads.  They 
have  their  break-up  yards,  their  waterfront  yards,  their 
float  bridges,  their  car  floats  and  lighters  and  their  pier 
stations.  The  New  York  Central,  coming  from  the 
west  and  competing  with  virtually  all  of  the  New  Jersey 
railroads,  has  operations  almost  exactly  comparable 
with  those  of  the  New  Jersey  railroads,  except  that 
its  car-float  and  lighterage  base  is  on  the  upper  West 
Side  of  Manhattan  instead  of  in  New  Jersey,  and  it 
floats  its  goods  up  and  down  the  Hudson  River  instead 
of  across  it ;  and  except  also  that  it  has  a  rail  line  run-' 
ning  south  from  the  break-up  and  waterfront  yard. at 
Sixtieth  Street  to  St.  Johns  Park  Terminal,  within 
three-fourths  of  a  mile  of  the  city  hall.  This  line  gives 
Ihe  New  York  Central  an  advantage  over  the  New 
Jersey  roads  that  is  more  potential  than  actual,  for  the 
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reason  that  the  line  is  expensive  to  operate  and  inade- 
quate in  capacity,  so  that  the  New  York  Central  has  to 
maintain  pier  stations  alongside  it  on  the  West  Side 
just  as  do  the  New  Jersey  roads. 

The  New  York,  New  Haven  &  Hartford  Railroad, 
serving  the  New  England  territory  and  having  virtually 
no  competition  from  the  other  railroads  of  the  Port, 
differs  from  the  New  Jersey  railroads  and  the  New 
York  Central  in  that  it  has  no  terminals  on  the  West 
Side  of  Manhattan,  and  none  in  New  Jersey.  The 
character  of  its  traffic  is  quite  different  from  that 
of  most  of  the  railroads  previously  mentioned.  Its 
interchange  constitutes  a  large  percentage  of  its  total, 
and  its  inbound  traffic  is  less  than  its  outbound,  mainly 
because  it  does  not  bring  in  large  quantities  of  coal 
and  grain  as  the  New  Jersey  railroads  do. 

The  Long  Island  Railroad  also  has  a  monopoly  on  its 
territory,  and  confines  its  operations  to  terminals  in 
Brooklyn  and  Queens,  one  pier  station  on  the  East  Side 
of  Manhattan  and  interchange  with  the  other  railroads 
of  the  Port. 

Manhattan  Pier  Stations 

Modern  land  freight  stations  for  large  cities  usually 
consist  of  parallel  inbound  and  outbound  houses,  with 
a  number  of  tracks  between  them,  the  tracks  being 
arranged  in  pairs  separated  by  covered  platforms. 
This  separates  the  inbound  and  outbound  freight  and 
makes  it  possible  to  load  and  unload  a  large  number  of 
cars  simultaneously  by  trucking  along  the  intermediate 
platforms  and  through  the  cars.  The  tracks  are 
"pulled"  several  times  daily  to  remove  cars  ready  to 
be  removed  and  place  new  cars.  Street  trucks  handling 
inbound  and  outbound  freight  operate  in  driveways  on 
opposite  sides  of  the  terminal,  and  so  are  kept  well 
clear  of  each  other.  The  inbound  house  is  wider  than 
the  outbound  to  allow  temporary  storage  of  goods  await- 
ing the  consignees'  trucks. 

The  Manhattan  pier  station  is  a  rather  crude  imita- 
tion of  such  a  terminal.  The  inbound  station  is  the 
pier.  The  tracks  and  intermediate  platforms  alongside 
are  provided  by  the  car  floats.  The  outbound  house  is 
across  the  shore  end  of  the  layout,  part  of  the  wide 
Marginal  Way  being  occupied  for  that  purpose. 
Trucks  coming  for  inbound  freight  enter  the  pier  and 
depart  at  the  same  point,  driving  upon  the  floor  of  the 
pier.  Trucks  bringing  outbound  freight  back  to  and 
discharge  their  loads  upon  elevated  bulkhead  platforms 
on  one  or  both  sides  of  the  pier.  The  typical  pier  sta- 
tion thus  consists  of  a  pier,  part  of  the  slip  on  each  side, 
and  bulkhead  sheds  along  the  ends  of  the  slips:  but  two 
or  three  adjoining  piers,  with  a  correspondingly  greater 
length  of  bulkhead  shed,  may  be  operated  as  one  station. 

Car  floats  for  pier-station  service  carry  two  tracks 
with  an  intermediate  platform  level  with  the  car  floors 
the  full  length  of  the  float.  By  means  of  gang  planks 
from  float  to  float  at  the  ends,  and  gang  planks  from  the 
pier  to  the  platforms  of  the  row  of  floats  adjacent  to 
it  —  usually  one  gang  plank  per  float,  placed  near  the 
middle,  between  cars  —  it  is  possible  to  truck  longi- 
tudinally from  the  bulkhead  the  full  length  of  the 
chain  of  floats  and  laterally  to  and  from  all  cars  on  the 
floats  adjacent  to  the  pier  (thus  reaching  two  tracks). 


Because  of  the  great  length  of  gang  plank  required  to 
bridge  laterally  from  one  float  to  another  alongside,  it 
is  not  the  general  practice  to  truck  across  from  one 
float  to  another. 

Operating  Program 

When  the  working  day  begins  at  the  piers  there  have 
been  placed  floats  bearing  loaded  cars  alongside  the 
pier  and  floats  bearing  empty  cars  end  on  at  the  bulk- 
head, the  slip  being  lined  one  deep  with  floats  so  that 
loading  and  unloading  can  be  carried  on  simultaneously 
—  unloading  over  the  sides  of  the  floats  to  the  pier, 
loading  over  the  ends  from  the  bulkhead.  The  empty 
cars  may  have  been  unloading  alongside  the  pier  the 
day  before,  or  they  may  have  been  brought  empty  from 
the  waterfront  yard.  (See  page  165  with  reference  to 
the  large  movement  of  empty  cars.)     Additional  floats 

are  brought  from  time  to  time  during  the  day,  those 
whose  cars  cannot  be  loaded  or  unloaded  at  once  being 
moored  alongside  the  others.  "Switching"  is  per- 
formed by  tugs  from  time  to  time  as  the  day  progresses, 
and  floats  are  removed  or  shifted  to  a  new  position; 
but  the  switching  unit  is  necessarily  the  float  and  not 
the  individual  car,  and  the  ten  or  twelve  cars  must 
remain  together  whether  or  not  the  operations  on  all 
are  completed  at  the  same  time. 

The  majority  of  shippers  find  it  convenient  to  bring 
their  outbound  freight  well  along  in  the  day,  and  there 
is  a  consequent  piling  up  of  trucks  just  before  closing 
time.  A  large  percentage  of  the  outbound  cars  are  for 
this  reason  despatched  in  the  evening.  A  time  limit 
for  the  receipt  of  outbound  freight  is  usually  set  at 
4  or  4.30  p.  m.  to  permit  the  carriers  to  complete  the 
loading  of  the  cars. 

Except  for  certain  commodities  there  is  no  estab- 
lished time  for  bringing  inbound  cars  to  the  pier  sta- 
tions. Notice  of  the  arrival  of  the  goods  is  mailed  to 
the  consignee  the  day  they  reach  the  pier,  and  the  con- 
signee is  allowed  48  hours,  known  as  free  time,  from 
7  a.  m.  the  following  day  to  remove  them,  pending 
which  time  the  carrier  must  store  them  on  the  pier. 
This  necessitates  much  piling  up  of  goods,  and  search- 
ing and  rehandling  when  the  consignee's  truck  arrives. 

Many  of  the  outbound  cars  are  loaded  to  destination. 
What  are  known  as  merchandise  cars,  cars  containing 
less-than-carload  lots  all  destined  for  single  large  centers 
or  distant  transfer  points,  are  made  up  at  a  number 
of  stations. 

Perishable  Food 

Perishable  food  constitutes  a  large  and  extremely 
important  part  of  the  Manhattan  pier-station  traffic. 
The  movement  is  almost  entirely  inbound,  and  the  rail- 
road deliveries  are  made  almost  wholly  in  the  lower 
West  Side  section  opposite  the  primary  market.  (See 
Chapter  20.)  Perishable  food  moves  much  more 
rapidly  than  other  freight.  Because  it  is  handled  in 
fast  trains  it  is  customary  to  send  consignees  notice 
of  the  arrival  before  the  goods  actually  reach  the  ter- 
minal district,  a  practice  not  feasible  with  slower  mov- 
ing merchandise,  and  the  consignees  are  ready  for  the 
goods  when  they  reach  the  pier,  which  is  usually  dur- 
ing the  fore  part  of  the  night.     By  early  morning  the 
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goods  have  been  unloaded,  and  in  the  case  of  certain 
goods,  such  as  fruit,  arranged  for  display  and  sampling. 
Auctions  and  other  sales  of  certain  kinds  of  fruit  and 
produce  are  held  on  the  piers,  and  the  goods  are  re- 
moved during  the  day. 

In  front  of  a  number  of  the  food  piers,  on  the 
Marginal  Way,  are  covered  platforms  known  as  awning 
sheds  or  bonnets.  Perishable  food  products  not  to  be 
sold  on  the  piers  are  trucked  direct  to  the  sheds  to 
facilitate  early  removal. 

Number  and  Location  of  Pier  Stations 

Owing  to  the  constant  expansion  of  the  Manhattan 
pier-station  traffic,  and  the  demand  for  additional  space, 
there  are  frequent  changes  in  the  railroad  occupancy 
of  the  waterfront.  In  April  of  this  year,  when  this 
chapter  was  written,  there  were  twenty-seven  piers  in 
railroad  use  as  pier  stations  on  the  Hudson  River  water- 
front and  seventeen  on  the  East  River  waterfront  of 
Manhattan  south  of  Fifty-ninth  Street.  Table  1  shows 
the  location,  operating  company,  dimensions  and  other 
characteristics  of  the  Hudson  River  pier  stations,  and 
Table  2  shows  the  corresponding  information  relative 
to  the  East  River  stations.  Other  piers  on. the  Hud- 
son River  list  in  railroad  use  in  1914  and  so  included 
in  the  1914  tonnage  statements  are  Pier  2,  Morris 
Street,  Lehigh  Valley ;  Pier  7,  Rector  Street,  Baltimore 
&  Ohio,  and  Pier  80,  West  Fortieth  Street,  Erie. 

Piers  16  and  17  of  the  New  York  Central,  20  and 
21  of  the  Erie  and  27,  28  and  29  of  the  Pennsylvania 
are  the  principal  railroad  food  piers. 

At  the  present  time  the  bulk  of  Manhattan's  miscel- 
laneous traffic  is  handled  at  the  West  Side  stations. 
At  the  same  time  the  stations  Jn  the  most  congested 
sections  south  of  Fourteenth  Street*  give  indications 
that  they  have  about  reached  the  limit  of  their  capacity, 
and  the  tendency  toward  expansion  is  along  the  East 
River  and  up  the  Hudson  River  north  of  Twenty- 
third  Street. 


Objections  to  Pier  Stations 

Obviously  the  pier  station  is  not  a  model  of  economy 
in  operation.  It  has  inherent  defects  as  compared  with 
the  ideal  land  station,  and  there  are  additional 
remediable  defects  due  to  faulty  design. 

In  the  first  class  of  defects,  the  fact  of  accessibility 
at  only  one  end  is  an  inherent  weakness.  There  can- 
not be  complete  separation  of  trucks  arriving  and  de- 
parting. If  there  are  delays  the  various  truck  lines 
are  bound  to  foul  each  other. 

Again,  the  operation  of  the  cars  cannot  be  ideal. 
Tidal  fluctuations  and  inequality  in  the  loading  of  the 
floats  produce  trucking  grades  that  are  bound  to  slow 
down  the  movements  of  the  trucks,  while  the  manifest 
impossibility  of  pulling  tracks  to  rearrange  the  cars 
makes  it  necessarv  to  hold  back  for  hours  cars  that  are 
ready  for  despatching,  and  remove  others  before  they 
have  obtained  or  discharged  their  loads. 

Added  to  these  inevitable  disadvantages  we  have  as 
remediable  defects  the  narrowness  of  the  average  pier, 
and  consequent  congestion  of  teams  and  lack  of  storage 
space  on  the  pier;  the  narrow  entrances  to  the  piers; 
the  absence  of  second  floors  on  the  majority  of  the 
piers,  and  of  team  access  to  the  few  that  exist ;  the  use 
by  street  trucks  of  the  pier  floors,  and  the  absence  of 
loading  platforms;  the  shortage  of  tailboard  space  for 
trucks  bringing  outbound  freight.     The  net  result  is 
that  both  trucks  bringing  goods  and  trucks  calling  for 
goods  have  to  line  up  along  the  Marginal  Way,  the 
truck  lines  overlap  each  other,  and  the  congestion  along 
West  Street  is  greatly  increased  by  the  long  lines  of 
trucks  that  are  often  waiting  for  one  of  the  numerous 
ferries. 

The  confusion  along  the  Marginal  Way  at  times  is 
shown  by  several  of  the  accompanying  photographs. 
The  effect  in  delays  to  trucks  is  setiorth  in  Chapter  17 
on  trucking.  The  possibilities  of  improved  design  of 
the  piers  for  the  use  of  steamship  companies  are  deva- 
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Table  1  —  Location,  Dimensions,  Control  and  Other  Characteristics  of  Hudson  River  Pier  Stations 

Average 
Railroad  dimensions 

operating  of  pier  Remarks 

, 480  x    43 


(  16 
17 
20 
21 
22 


Nearest  cross 
street 


Morris Penna. 

4  Morris Penna. 

5  Morris Penna. 


8  Rector L.  V 

10  Albany C.  of  N.  J.  . 

11  Cedar C.  of  N.  J.. 

13  Fulton D.,  L.  AW 


Barclay N.  Y.  C. 

Park  place N.  Y.  C. 

Chambers Erie .... 

Duane Erie .... 

Jay B.  &0.. 


23     Harrison N.  Y.  C.  and  W.  S. 

'27    Hubert Penna 

{  28     Laight Penna 

(  29    Vestry Penna 


31  Desbrosses N.  Y.  C. . 

34  Canal L.  V 

39  Houston C.  of  N.  J 

39  Houston Erie 


41     Leroy D..L.AW 

46     Charles C.  of  N.  J.. 

66     West  27th L.  V 


418 

X 

80 

438 

X 

80 

754 

X 

75 

732 

X 

80 

754 

X 

50 

882 

X 

100 

711 

X 

50 

926 

X 

70 

957 

X 

90 

968 

X 

100 

980 

X 

75 

859 

X 

70 

1001 

X 

75 

1004 

X 

75 

1007 

X 

80 

844 

X 

80 

842 

X 

90 

955 

X 

75 

899 

X 

75 

923 

X 

80 

721 

X 

60 

512 

X 

80 

68    West  28th D„  L.  &  W 621  x    50 


Was  operated  by  C.  R.  R.  of  N.  J.  in  1914. 

Only  one  side  open:  ferry  on  other  side. 
Steamship  company  has  use  of  part  of  pier. 

Only  one  side  open;  ferry  on  other  side. 

Used  mainly  for  inbound  produce  and  general  merchandise  outbound. 
Busy  terminal,  heavy  fruit  business  as  well  as  general  mdse.;  awning  shed. 
On  marginal  way;  pier  20  open  on  one  side  only;  pier  20  heated. 

Mostly  W.  S.  business:  some  W.  S.  business  at  Piers  16,  17,  31  and  83. 

General  freight;  busy  terminal. 

General  freight  and  produce:  shed  on  marginal  way. 

Fruit  and  produce;  pier  heated;  shed  on  marginal  way. 

Only  one  side  open;  ferry  on  other  side. 

Part  of  pier  used  by  C.  R.  R.  of  N.  J. 

Erie  leasee  limited  space  from  C.  R.  R.  of  N.  J. 

Awning  shed  on  marginal  way. 

Only  one  side  open;  B.  &  O.  float  bridge  on  other  side;  hay  stored  on  outer 

half. 
Float  bridge  below  south  bulkhead;  track  down  middle  of  pier. 


77  West  37th Penna. . . . 

78  West  38th Penna. . . . 

81  West  41st C.  of  N.  J 

83  West  43d N.  Y.  C. 


524  x  60  Float  bridge  on  north  side. 

500  x  60  Float  bridge  on  south  side. 

808  x  60  Part  of  pier  used  for  railroad  purposes. 

699  x  80  Only  one  side  used. 
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Table  2  —  Location,  Dimensions,  Control  and  Other  Characteristics  of  East  River  Pier  Stations 


Pier 
Dumber 

4 

7 

21 

22 

25 

26 
31 
34 
35 

37 
38 
39 
40 
41 
42 


Nearest  cross  street  Railroad  operating 

Broad N.  Y.  C 

Coentiee  Slip Erie 

Dover B.ftO 

James  Slip L.  I. 

Oliver Penna 


Average 

dimensions 

of  pier 

•   •••*••••• 

571  x    60 


236  z 
300  z 


50 
40 


Remarks 

Only  one  side  open;  Barge  Canal  terminal  on  other  side;  no  bulkhead  platforms. 
Only  one  side  open;  Barge  Canal  terminal  on  other  side. 
Double-decked  pier. 

Piers  22  and  25  constitute  joint  station  of  Long  Island  and  Pennsylvania, 
operated  by  former;  both  piers  are  one-sided  piers  on  account  of  ferry  slips. 


Catherine D..L.4W 370  z    40    Part  of  pier  used  by  Atlantic  Fruit  Company. 

Pike  81ip. N.Y..N.H.4H No  bulkhead  platforms. 

Rutgers  Slip N.  Y.  C 

Jefferson N.  Y.  C Open  uncovered  bulkhead  between  Piers  34  and  35. 

Clinton N.  Y.f  N.  H.  A  H 

Montgomery N.  Y.,  N.  H.  4  H 

Montgomery N.Y..N.H.4H 

Gouverneur  Slip N.  Y.,  N.  H.  &  H Busy  terminal,  inbound  freight  only. 

Gouverneur  Slip N.  Y.,  N.  H.  4  H Open  pier. 

Gouverneur  Slip N.  Y„  N.  H.  4  H 


44    Jackson L.  V 194  x    63    Double-decked  pier. 

70    East  22d  street N.Y„N.H.  4H Only  one  side  open,  no  bulkhead  platform. 


oped  in  Chapter  23.  It  is  the  conclusion  of  the  Com- 
mission, however,  as  presented  elsewhere  in  this  report, 
that  the  use  of  valuable  Manhattan  waterfront  by  the 
railroads  is  incompatible  with  the  rational  development 
of  the  Port,  and  that  the  entire  pier-station  system 
should  be  abolished. 

Inland  Terminals 

While  the  great  bulk  of  Manhattan's  local  freight, 
other  than  that  lightered,  is  handled  at  the  pier  sta- 
tions, there  are  on  the  West  Side  four  inland  terminals 
operated  by  as  many  of  the  New  Jersey  railroads  and 
reached  from  car  floats  via  float  bridges,  and  there  is 
also  on  the  West  Side  the  freight  line  of  the  New  York 
Central  with  two  inland  stations  and  numerous  indus- 
trial sidings  south  of  Sixtieth  Street,  together  with  other 
local  facilities  north  of  Sixtieth  Street,  in  territory  not 
reached  by  any  other  railroad.  The  four  terminals 
of  the  New  Jersey  railroads  lie  between  the  marginal 
street  and  Eleventh  Avenue,  above  Twenty-third  Street. 
The  Baltimore  &  Ohio  has  the  block  between  Twenty- 
fifth  and  Twenty-sixth  Streets,  the  Lehigh  Valley  has 
the  adjoining  block  on  the  north,  the  Erie  has  that  be- 
tween Twenty-eighth  and  Twenty-ninth  Streets,  while 
the  Pennsylvania  has  two  blocks,  from  Thirty-seventh 
to  Thirty-ninth  Street. 

These  stations  are  operated  to  and  from  the  float 
bridges  by  local  switch  engines.  Each  of  them  has 
team  tracks  and  crane  facilities  for  handling  fairly 
heavy  or  bulky  freight.  All  but  the  Lehigh  Valley  have 
local  freight  houses  as  well,  while  the.  Lehigh  Valley 
operates  Pier  66  and  the  Pennsylvania  operates  Piers 
77  and  78  as  parts  of  the  inland  stations.  Space  is 
necessarily  limited  in  these  terminals,  and  full  utili- 
zation of  it  is  accomplished  by  sharp  curves,  short 
switching  leads  and  other  obstacles  to  economical 
switching  operations. 

New  York  Central's  West  Side  All-Rail 

Facilities 

Aside  from  purely  local  facilities  north  of  Sixtieth 
Street,  the  New  York  Central's  facilities  on  the  West 
Side  consist  of  a  combined  break-up  and  waterfront 
yard  extending  from  Seventy-second  to  Fifty-ninth 
Street;  a  double-track  line  in  Eleventh  Avenue  to 
Thirty-third  Street;  a  yard  and  terminal  at  the  latter 


point,  running  across  to  Ninth  Avenue  and  Thirtieth 
Street ;  a  double-track  line  south  in  Tenth  Avenue  and 
West,  Canal  and  Hudson  Streets;  and  a  terminal 
bounded  by  Hudson,  Laight,  Varick  and  Beach  Streets, 
known  as  the  St.  Johns  Park  Terminal. 

At  the  Sixtieth  Street  yard  are  classification  tracks, 
a  transfer  platforpa,  an  engine  terminal,  four  float 
bridges,  five  lighterage  piers,  a  local  freight  station,  a 
giain  elevator  and  stock  yards.  The  tracks  are  mostly 
curved,  stub  tracks,  poorly  arranged  for  efficient  opera- 
tion, aside  from  their  inadequate  length.  There  is  no 
room  for  expansion  south,  and'  none  north  except  by 
encroaching  on  Riverside  Park  or  the  Hudson  River. 
Cars  are  floated  between  this  yard  and  the  New  York 
Central  pier  stations,  and  also  between  it  and  the  West 
Shore  yard  across  the  river  at  Weehawken. 

The  Thirty-third  Street  yard  consists  of  classification 
tracks,  a  local  freight  station,  team  tracks,  express 
terminal,  milk  station,  three  lighterage  piers,  and  two 
float  bridges  not  How  used.  In  theory  nothing  but  local 
switching  is  done  here,  trains  for  and  from  St.  Johns 
Park  being  switched  only  at  Sixtieth  Street;  but  the 
plan  cannot  be  wholly  carried  out  because  of  the  inade- 
quacy of  the  Sixtieth  Street  yard.  A  large  number 
of  stub  classification  tracks  cross  Eleventh  Avenue  at 
grade,  while  at  the  east  end  of  the  yard  the  tracks  con- 
verge and  require  switching  across  Tenth  Avenue. 

St.  Johns  Park  Terminal  consists  of  tracks,  platforms 
and  narrow  driveways,  all  housed  in  a  structure  built 
in  1864,  the  two  upper  stories  and  basement  of  which 
are  leased  to  a  warehouse  company.  The  age  of  the 
terminal  is  evidence  enough  of  its  obsolescence  and 
inadequacy. 

Between  and  in  the  upper  two  yards  ordinary  road 
and  yard  locomotives  are  allowed  to  operate  at  slow 
speed.  South  of  Thirty-third  Street  only  special  boxed- 
in  locomotives  of  small  capacity  are  used. 

Formerly  the  float  bridges  at  Thirty-third  Street 
were  used  to  afford  the  West  Shore  access  to  the  inland 
terminals  of  the  New  York  Central,  but  now  the  Six- 
tieth Street  bridges  are  used  for  the  purpose. 

In  addition  to  the  foregoing  facilities,  in  territory 
reached  by  the  New  Jersey  railroads,  the  New  York 
Central  has  a  milk  station  and  other  local  service  tracks 
at  Manhattan  Street  (128th  Street),  a  small  freight 
house  at  Dyckman  Street  (200th  Street)  and  a  number 
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of  industrial  tracks  scattered  between  Sixtieth  Street 
and  Spuyten  Duyvil.  The  New  York  Centra!  has  a 
virtual  monopoly  of  thiB  territory,  but  a  considerable 
part  of  it  is  along  park  land  where  commercial  develop- 
ment is  not  permissible. 

Stations  in  Other  Parts  of  New  York  City 

Aside  from  the  all-rail  stations,  mostly  small,  of  the 
New  York  Central  in  upper  Manhattan  and  the  Bronx, 
of  the  New  Haven  in  the  Bronx,  of  the  Long  Island  in 
Brooklyn  and  Queens  and  of  the  Baltimore  &  Ohio  on 
Staten  Island,  those  sections  rely  upon  the  same  charac- 
ter of  stations  as  lower  Manhattan,  pier  stations  and 
float-bridge  terminals,   together  with   another  type  of 
facility  found  mainly  in  Brooklyn  and  on  Staten  Island 
—  the  private  terminal.  The 
number  and  capacity  of  the 
stations   in   these   other  sec- 
tions   of    the    city    are    not 
commensurate  with  the  com- 
mercial activity  of  those  sec- 
tions  for   the   two    primary 
reasons  that  a  large  part  of 
their  goods,  particularly  in- 
coming foodstuffs,  i3  trucked 
from  or  to  stations  in  lower 
Manhattan,     and     that    the 
private    terminals    handle   a 
large  volume  of  traffic. 

Harlem     and     Bronx 
Stations 

There  are  two  pier  sta- 
tions on  the  upper  East 
Side  in  the  Harlem  sec-  inland  c 
tion  of  Manhattan,  and  on 
the      north     side      of      the 

Harlem  River,  in  the  Bronx,  are  three  inland  ter- 
minals. The  Centra]  Railroad  of  New  Jersey  oper- 
ates one  of  the  latter  exclusively,  the  Lehigh  Valley 
another,  while  the  third  is  UBed  jointly  by  the  Lacka- 
wanna, the  Erie  and  the  Baltimore  &  Ohio,  the  Lacka- 
wanna owning  it.  The  Lackawanna  and  Central  of 
New  Jersey  terminals  are  east  of  the  main  Hue  of  the 
New  York  Central,  in  the  vicinity  of  Third  Avenue. 
The  Lehigh  Valley  terminal  is  at  149th  Street. 

These  terminals  were  laid  out  before  the  Bronx  h;id 
attained  its  present  development.  They  are  in  cramped 
locations,  and  are  not  economical  to  operate.  A 
characteristic  of  them  is  the  curved  freight  house,  which 


was  planned  to  give  a  maximum  of  track  space,  but 
which  necessitates  sharp  curves,  hampers  the  trucking 
operations  and  is  far  from  ideal  in  operation. 

Brooklyn,  Queens  and  States  Island 
Tn  Brooklyn  there  are  five  pier  stations  and  three 
inland  stations,  the  ownership  and  location  of  which 
are  shown  in  Table  3.    All  but  two  are  in  the  Wallabout 
District. 

None  of  the  railroads  have  either  pier  stations  or 
float-bridge  terminals  for  direct  service  to  Queens  or 
Staten  Island. 

Private  Terminals 
There  are  twelve  private  terminals  in  the  Port  Dis- 
trict, operated  by  eight  companies.     One  of  these,  the 


Table  3  —  Locat 


Float- Bridge  Terminal  on  Harlem  River  —  Bridges  (or  Transferring  Cars,  Drive- 
ways for  Team-Track   Freight  and   Gantry  Cranes  for  Heavy 
Freight  Characterize  Such  Terminals 

Harlem  Terminal,  is  not  common  to  all  railroads,  and 
is  used  only  by  the  Delaware,  Lackawanna  &  Western, 
Erie  and  Baltimore  &  Ohio  railroads.  It  is  treated  in 
this  chapter  under  the  head  of  inland  terminals. 

Characteristics  of  the  other  companies  and  their 
terminals  follow. 

New  York  Dock  Company 

The  New  York  Dock  Company  occupies  about  two  miles  of 
Brooklyn  waterfront,  extending  from  Fulton  Street  to  Wolcott 
Street;  it  has  32  piers  and  14S  warehouses.  It  operates  three 
terminals,  as  follows: 

Atlantic  terminal,  located  at  the  foot  of  King  Street,  Brook- 
lyn. It  is  served  by  one  float  bridge  and  a  marginal  railroad, 
and  oilers  track  delivery  for  carload  freight,  warehouses  for  gen- 
eral merchandise  and  carload  freight  service  for  the  following 
steamship  lines  docking  at  its  piers: 
Atlantic  &  Pacific  Steamship  I 


Vnjr 
Clyde"'* 


i  Clan  Line 


iv  T„r)c 


ll.iu 


B  T.in. 


'1.  In  in 


TriTiBlaJ  Line 
Unil    ' 


■i  &  An- 


WiDabout 

.  3. 

'.'.  Clinton  av 

N.  Y  C.and  W.  K. 

Wallabout 

WaOabout 

e.  .  .    Clinton  and  Freeman    .  . 

L  V. 
Erie 

Inland  Station* 

Wallabout 

!tartfe.4that.. 

Kenlave..Croasflt..Wall!> 
bout  Canal  and  Channe 

Kent  ave.  ai.d  Norfi  *ih 
and  North  5th  |U 

D..  L.  A  W. 
Penna. 

It  also  offers  private  siding  services  to  various  industries.  It 
is  served  bv  car  floats  operated  by  the  New  York  Dock  Company. 
Baltic  Terminal,  located  at  the  foot  of  Baltic  Street,  Brook- 
lyn. It  is  served  by  one  float  bridge  and  a  marginal  railroad, 
and  offers  house  delivery  for  carload  and  less -than -carload 
freight,  track  delivery  for  carload  freight,  warehouses  for  gen- 
eral merchandise,  and  carload  and  less- than -carload  deliveries 
for  the  following  steamship  lines  docking  at  its  piers: 
National  Steam  Navigation  Company  Anchor  Line 
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It  also  offers  less-than-carload  deliveries  for  steamship  lines 
docking  at  Fulton  or  Atlantic  Terminals  and  carload  service 
on  private  sidings  for  various  industries.  It  is  served  by  car 
floats  operated  by  the  New  York  Dock  Company. 

Fulton  Terminal,  located  at  the  foot  of  Montague  Street, 
Brooklyn.  It  is  served  by  two  float  bridges  and  a  marginal 
railroad,  and  offers  track  delivery  for  carload  freight,  ware- 
houses for  general  merchandise,  private  sidings  for  various 
industries  and  for  the  National  Cold  Storage  Company,  and  car- 
load service  for  the  following  steamship  lines  docking  at  its 
piers : 

Booth  Steamship  Company  Red  "  D  "  Line 

Lamport  &  Holt  Line  New  York   &  Cuba  Mail  Steamship 

Commonwealth  &  Dominion  Line  Company 


It  also  offers  carload  service  for  the  following  lines  docking  at 
general  cargo  piers: 

National  Navigation  Company 
New  York  &  South  American  Line 
West  Coast  Line  to  South  America 


United  States  &  Australasia  Steamship 
Company 


It  is  served  by  car  floats  operated  by  the  New  York  Dock  Com- 
pany. 

Bush  Terminal 

The  Bush  Terminal  Company's  plant  in  South  Brooklyn 
extends  from  Twenty -eighth  to  Fifty-first  Streets,  all  of  its 
piers  being  south  of  Thirty-ninth  Street  The  company  has 
eight  piers,  two  modern  loft  buildings,  118  warehouses,  a  margi- 
nal railroad  and  yard,  a  float  bridge,  and  direct  connection  with 
the  Long  Island  Railroad  at  Fifty-eighth  Street.  It  offers  lofts 
for  manufacturing  purposes,  house  delivery  for  less-than-carload 
freight,  track  delivery  for  carload  freight,  private  sidings  for 
various  industries,  warehouses  for  general  merchandise,  carload 
and  less-than-carload  service  for  independent  stores,  and  carload 
and  less-than-carload  service  for  the  following  steamship  lines 
.docking  at  its  piers: 


American  ft  African  Line 

American  ft  Australian  Line 

American  Exporters 

American  ft  Indian  Line 

American  ft  Mediterranean  and  Levant 
Lines 

American  ft  Manchurian  Line 

American  ft  Rio  Platte  Line 

American  ft  Oriental  Line 

American,  Asiatic  Steamship  Company 

American  ft  French  Mediterranean 
Line 

American  ft  Hawaiian  Steamship  Com- 
pany 

Austro  Americana  Line 

United  States,  China  ft  Japan  Line 

Nippon  Yusen  Kaisha  Line 

Faore  line 

Uruguay  ft  Argentine  Line 

India  Line 


FurnesB  Line 

Furness  ft  Prince  Line 

American  ft  India  Line 

Java  ft  New  York  lane 

Ocean  Steamship  Company 

China  Mutual  Steam  Navigation  Com- 
pany 

Brasil  Service  Line  (Funch  Edye  ft 
Company) 

Russian  Transport  Line 

Russia-American  Line 

Cunard  Rotterdam  Service 

Lloyd  Brasilieiro  Steamship  Company 

Lloyd  Iftaliano  Line 

Norton  Line 

Prince  Line 

Royal  Dutch  West  India  Mail 

United  States  Shipping  Board's  Greek 
and  Adriatic  Lines 


It  is  served  by  its  car-float  equipment  and  furnishes  also  over 
the  Bush  Terminal  Railroad  track  deliveries  for  carload  freight 
at  the  Twenty-eighth  Street  station,  house  deliveries  for  less- 
than-carload  freight  and  track  deliveries  for  carload  freight  at 
the  Thirty-sixth  Street  station,  house  deliveries  for  less-than- 
carload  freight  and  track  deliveries  for  carload  freight  at  the 
Forty-eighth  Street  station,  and  track  deliveries  for  carload 
freight  at  the  Fifty-third  Street  and  Sixty-third  Street  stations. 

.Jay  Street  Terminal 

The  Jay  Street  Terminal,  operated  by  Arbuckle  Brothers,  occu- 
pies the  Brooklyn  waterfront  from  Gold  Street  to  New  Dock 
Street.  It  has  nine  piers,  ten  warehouses,  a  railroad  ^nd  a  float 
bridge.  It  offers  house  delivery  for  carload  and  less-than-carload 
freight,  track  delivery  for  carload  freight,  warehouses  for  gen- 
eral merchandise,  and  sidings  for  various  private  industries.  It 
operates  its  own  marine  equipment. 

Brooklyn  Eastern  District  Terminal  Company 

The  Brooklyn  Eastern  District  Terminal  Company  operates 
four  private  terminals  as  follows: 

Brooklyn  Eastern  District  Terminal,  in  Brooklyn,  from  North 
Third  to  North  Tenth  Street.  It  has  seven  piers,  public  ware- 
houses, four  float  bridges  and  a  marginal  railroad.  It  offers 
house  deliveries  for  carload  and  less-than-carload  freight,  track 
deliveries  for  carload  freight,  a  warehouse  for  the  storage  of 
hay  and  straw,  warehouses  for  general  merchandise,  a  grain 
elevator  of  500.000  bushels  capacity  and  private  sidings  for 
industrial  concerns.  It  is  served  by  car  floats  operated  by  the 
Brooklyn   Eastern  District  Terminal  Company. 

Pidgeon  Street  Terminal,  at  the  foot  of  Pidgeon  Street,  Long 
Island  City,  just  north  of  Newtown  Creek,  consisting  of  a  float 
bridge  and  a  railroad  yard.     It  offers  only  track  delivery  for 


carload   freight.     It   is   served,  by   car   floats   operated  by  the 
Brooklyn  Eastern  District  Terminal  Company. 

Queens  Borough  Terminal,  at  the  foot  of  Fourteenth  Street, 
Long  Island  City.  It  has  one  pier,  no  rail  service  or  float  bridge, 
no  warehouses.  Carload  and  less-than-carload  freight  deliveries 
are  made  from  car  floats  or  lighters  tied  up  alongside  a  pier. 
It  is  served  by  car  floats  operated  by  the  Brooklyn  Eastern 
District  Terminal  Company. 

Warren  Street  Terminal,  in  Jersey  City,  on  the  north  side  of 
the  Morris  Canal  Basin.  It  has  a  float  bridge  and  a  railroad 
yard,  and  offers  house  deliveries  for  carload  and  less-than-carload 
freight,  track  deliveries  for  carload  freight,  and  warehouses  for 
general  merchandise.  It  is  served  by  car  floats  from  all  rail- 
roads and  car  floats  operated  by  the  Brooklyn  Eastern  District 
Terminal  Company. 

American  Dock  Company 

The  American  Dock  Company  is  located  at  the  foot  of  Arri- 
etta  Street,  Tompkinsville,  Stat  en  Island.  It  has  five  piers, 
thirty-six  warehouses  and  rail  service  from  the  Baltimore  & 
Ohio  Railroad.    It  has  the  following  tenants  at  its  piers: 


Union  Wharf  Company 
Norton,  Lilly  &  Company 


Oriental  Operating  Company 


It  is  used  by  all  railroads,  but  maintains  no  car-float  or  lighter- 
age service. 

Pouch  Terminal 

The  Pouch  Terminal  is  operated  by  the  Pouch  Terminal  Com 
pany  and  is  located  at  Clifton,  Staten  Island.  It  has  rail  serv- 
ice from  the  Baltimore  &  Ohio  Railroad,  three  piers  and  fifteen 
warehouses,  but  no  float  bridges.  It  is  used  by  all  railroads, 
but  maintains  no  car  float  or  lighterage  service.  The  following 
companies  are  tenants  at  its  piers: 


Oriental  Navigation 
Nippon  Yusen  Kaisha 


Livermbre  Dearborn  &  Company 


Lighterage 


Sixty-five  per  cent  of  all  freight,  exclusive  of  inter- 
change, handled  by  the  railroads  of  the  Port  District 
is  lightered.     Much  of  it  is  destined  for  or  received 
from  ships,  and  is  transferred  in  suitable  harbor  craft 
direct  from  the  lighterage  pier  to  the  ship  or  its  pier, 
or  in  the  reverse  direction.     Still  more  of  it,  so  far  as 
the  railroad  records  show,  is  goods  consumed  or  pro- 
duced within  the  Port,  although  it  is  evident  that  a  large 
amount  of  goods  so  indicated  in  the  records  is  merely 
stopped  at  the  Port  for  resale,  storage  or  other  purpose 
on  its  way  to  or  from  coastwise  or  transoceanic  ships.   • 

For  goods  originating  at  or  destined  for  rail#  points 
beyond  an  imaginary  line  surrounding  the  Port  a  few 
hundred  miles  from  it  the  rate  usually  provides  free 
lighterage,  which  means  that  the  carrier  will  deliver 
inbound  goods  without  extra  charge  to  any  waterfront 
point  within  lighterage  limits,  or  receive  them  at  any 
waterfront  point  within  those  limits.    The  limits,  which 
have  been  changed  from  time  to  time,  extend  at  present 
to  about  150th  Street  on  the  Hudson  River,  to   High 
Bridge  on  the  Harlem  River,  to  Astoria  on  the  Long 
Island  shore  of  the  East  River,  including  all  of  New- 
town Creek  and  the  Gowanus  Canal,  to  the  Narrows  on 
the  south  and  to  Port  Richmond  on  Kill  von  Kull 

Lighterage  is  performed  either  by  the  railroad  com- 
panies or  by  private  companies,  of  which  there  are 
probably  eighty.  The  service  reaches  steamship  piers, 
Barge  Canal  terminals,  public  or  semi-public  piers,  and 
private  piers  of  industrial  plants. 

There  is  no  standard  type  of  vessel  used  in  lighterage 
service.  The  craft  (see  Chapter  27,  page  393)  range 
from  simple  scowsi  with  no  form  of  power  to  self-pro- 
pelled derrick  boats  able  to  transfer  their  own  loads  to 
and  from  decks.     This  lack  of  uniformity  of  design,  is 
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necessary  when  we  consider  the  many  different  kinds 
of  commodities  handled  by  lighters,  and  the  great 
variety  of  service  performed.  Package  goods  may  be 
trucked  from  pier  to  lighter  or  from  lighter  k)  pier, 
and  they  may  also  be  trucked  over  the  gang  plank  be- 
tween lighter  and  side-port  Bhip.  Machinery  may  be 
available  at  some  private  piers  for  unloading  heavy 
pieces,  while  at  others  there  is  no  machinery,  and  the 
lighter  itself  must  be  equipped  to  effect  the  transfer. 
Transfer  between  lighters  and  ships'  hatches  in  the 
foreign  trade  may  be  accomplished  by  ships'  gear,  but 


methods  rather  than  facilities.  The  methods  are  in 
part  caused  by  and  in  part  the  cause  of  the  general 
market  system  for  the  Port.  The  principal  operations 
have  already  been  described,  the  floating  of  fruit  and 
produce  to  pier  stations  on  the  lower  West  Side  of  Man- 
hattan and  their  sale  and  delivery  therefrom.  Not  all 
of  the  fruit  and  produce  comes  to  Manhattan  in  this 
way,  although  a  large  percentage  of  that  consumed  at 
the  Port  does  come  in  some  manner  to  the  primary 
market  on  the  lower  West  Side.     Produce  shipped  in 


Double -Shedded  Lighterage  PiM 
at  Waterfront  Yard  —  Tracks  Be- 
tween Sheds 


Group    of    Covered    Lighterage 
Piers      at      Waterfront      Yard  — 

Tracks   Inside   Sheds 


again  a  considerable  percentage  of  such  foreign  cargo  U 
brought  to  the  pier  and  unloaded  upon  it  before  the 
arrival  of  the  ship,  or  taken  away  by  the  lighter  after 
the  ship  departs. 

Whatever  improvements  may  be  made  in  the  way  of 
better  designed  piers,  modern  machinery  on  them  or  rail 
accpss  .to  them,  it  can  be  taken  for  granted  that  the 
sheltered  waters  of  the  harbor  will  remain  a  natural 
means  of  intercommunication  between  different  parts 
of  the  Port,  and  the  demand  for  the  lighter  in  its  many 
forms  will  continue. 

Special  Facilities 

There  are  some  six  or  eight  commodities  handled  by 
the  railroads  in  sufficiently  large  quantities  to  warrant 
special  facilities  or  special  treatment  of  some  sort. 
They  consist  of  grain,  coal,  perishable  food,  live  stock, 
milk  and  ores. 

In  the  case  of  perishable  food  it  is  a  question  of 


by  rail  from  southern  New  Jersey  and  other  compara- 
tively near  points  is  in  general  unloaded  at  team  tracks 
at  the  New  Jersey  waterfront  terminals  and  trucked 
by  ferry  to  the  primary  market.  Dressed  meat  is 
handled  largely  by  a  small  number  of  packers  who  have 
establishments  at  various  points  throughout  the  Port, 
and  a  smaller  percentage  of  this  food  passes  through 
the  primary  market.  A  large  part  of  the  poultry 
brought  in  by  the  railroads  is  delivered  to  the  poultry 
yard  of  the  Lackawanna  at  Hoboken  and  thence  trucked 
over  to  a  special  poultry  market  at  West  Washington 
Market.  Fish  comes  to  the  Port  largely  by  express  and 
the  Sound  steamers  and  is  handled  differently  from 
any  other  product,  through  the  general  fish  market  at 
Fulton  Street  and  the  East  River. 

The  handling  of  perishable  and  other  foodstuffs  is 
discussed  at  considerable  length  in  Chapter  20,  as  are 
suggested  improvements  in  the  present  methods  and  the 
general  market  system. 
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Coal  and  grain,  both  of  which  are  handled  by  the 
railroads  in  large  quantities,  mainly  inbound,  both  re- 
quire facilities  of  a  special  nature.  The  existing 
facilities  and  the  recommended  changes  are  discussed 
at  considerable  length  in  Chapters  28  and  20  resj>ec- 
tively.  Suffice  it  to  say  here  that  the  grain  movement 
is  not  so  great  but  that  the  grain  cars  are  ordinarily 
brought  through  the  break-up  yard  just  as  is  general 
freight,  and  that  the  elevator  or  other  terminal  facili- 
ties (a  trestle  in  the  case  of  the  Lackawanna)  are 
located  in  the  waterfront  yardB,  with  certain  tracks  to 
serve  them ;  whereas  the  coal  movement  is  so  great  as 
to  warrant  hauling  full  trainloads  of  coal  which  may 
either  be  switched  over  separate  humps  in  the  break-up 
yards,  as  in  the  case  of  the  Lackawana,  or  turned  off 
to  separate  coal  terminals  from  junctions  beyond  the 
break-up  yards,  as  in  the  case  of  the  Erie,  the  Pennsyl- 
vania and  the  Lehigh  Valley. 

In  the  case  of  the  grain,  whereas  much  of  it  is 
locally  consumed,  much  of  it  is  also  exported,  the  trans- 
shipment being  in  part  direct  from  elevator  to  ship 
.  alongside  but  in  a  greater  part  by  means  of  barges  and 
floating  elevators.  In  the  case  of  the  coal,  much  of  it 
is  locally  consumed,  delivered  either  by  truck  or  by 
lighter,  much  is  transferred  to  barges  and  towed  through 
Long  Island  Sound  to  New  England  points,  much  is 
transferred  by  lighter  to  the  bunkers  of  ships  in  port 
at  their  berths,  while  very  little  is  exported.  Some  of 
the  coal  is  transferred  at  the  railheads  by  means  of 
elevated  trestles  from  which  the  cars  can  unload  into 
bunkers  or  discharge  into  vessels,  and  a  larger  part  by 
the  more  modern  car  dumpers,  of  which  several  have 
been  built  within  the  last  ten  years. 

Railroad  Interchange 

Fig.  17  of  this  chapter  shows  the  extent  to  which  the 
twelve  principal  railroads  of  the  Port  interchange 
freight  with  each  other.  The  greatest  single  movement 
is  between  the  Pennsylvania  and  the  New  York,  New 
Haven  &  Hartford  Railroad,  this  movement  constituting 
a  large  percentage  of  the  New  Haven's  total  tonnage 
within  the  Port.  It,  like  interchange  between  the  New 
Haven  and  all  the  other  New  Jersey  railroads,  is 
effected  by  means  of  car  floats,  the  floats  in  general  being 
larger  than  those  in  the  pier-station  service,  with  a 
third  track  in  place  of  the  covered  platform  to  permit 
the  transfer  of  a  maximum  of  cars. 

Interchange  between  the  New  York  Central  and  the 
New  Jersey  railroads,  which  is  much  smaller  in  vol- 
ume, is  also  accomplished  by  means  of  car  floats.  Even 
where  there  is  physical  rail  connection  between  the 
railroads,  as  between  all  of  the  New  Jersey  railroads, 
and  between  the  New  York  Central  and  the  Long 
Island,  floating  is  resorted  to  in  large  measure  because 
the  connecting  links  are  owned  by  individual  railroads, 
and  not  available  for  all. 

IV  — TONNAGES 

Following  are  data  relating  to  the  study  of  total 
tonnages  in  the  Port  District  for  one  year,  and  others 
pertaining  to  the  more  minute  study  of  tonnages,  car 


movements  and  the  trend  of  traffic  at  the  Manhattan 
freight  stations.  The  figures  derived  in  the  third  and 
fourth  general  groups  of  tonnage  and  car-movement 
studies,  those  used  in  the  cost  analysis  for  the  month  of 
July,  1914,  and  those  applied  to  the  clocking  studies 
of  1918,  are  in  the  records  of  the  Commission,  but  are 
regarded  merely  as  working  figures  and  are  not  pre- 
sented in  this  report. 

In  1914  the  twelve  railroads  of  the  Port  handled 
76.052,000  tons  of  freight  into, 
out  of  or  through  the  Port  Dis- 
trict, in  addition  to  the  amounts, 
not  determined,  delivered  at  or 
despatched  from  points  in  the  Dis- 
trict beyond  the  break-up  yards 
„     .  ,.        ,  and    not    handled    through   those 

Flo.  1  —  Proportions  o(  ,  _,   ...      ,  °_„  „,_ 

1914  Raifro»d  Ton-  yards.     Of  this  tonnage  53,359,- 
nag*  000  tons  were  inbound,  9,756,000 

Itefk/wtt^nd  tone    outbound     and     12,937,000 

white,  interchange  ,ona  tnr0ugh  or  interchange,  the 
proportions  being  shown  graphically  by  Fig.  1. 

Fig.  2  shows  in  another  manner  the  total  tonnage 
represented  by  the  full  circle  of  Fig.  1,  and  Figs.  3-7, 
all  drawn  to  the  same  scale,  subdivide  in  various  ways 
all  but  the  interchange  tonnage.  Fig.  3  shows  the  great 
preponderance  of  inbound  traffic,  due  largely,  as  Fig. 
0  indicates,  to  the  large  excess  of  movement  inbound  of 
grain,  other  foodstuffs  and  fuel  either  consumed  within 
the  Port  District  or  taken  away  by  water.  The  cap- 
lions  of  Figs.  4—7  are  self-explanatory.  The  reasons 
for  the  various  groupings  will  be  developed  in  the 
succeeding  paragraphs  relating  to  the  details. 

Salient  facts  brought  out  by  these  diagrams  are  the 
wide  distribution  of  the  tonnage  of  the  Port,  the  great 
percentage  of  floating  as  compared  with  all-rail  terminal 
operations,  the  magnitude  of  the  coal  traffic  of  the  New 
Jersey  railroads. 

DlSTEIDUTIOX    OF   TRAFFIC,    AND   METHODS    EMPLOYED 

Table  4  is  the  basis  for  Figs.  1  and  7.  It  show's  that 
exclusive  of  the  through  or  interchange  traffic  the  nine 
New  Jersey  railroads  brought  to  the  Port  nearly  twenty 
times  as  much  freight  as  the  three  New  York  railroads 
did,  while  they  took  from  it  nearly  five  times  as  much. 


Table  4  —  Railhoaij  Toskaoc 

in  1014  bt  Railroad 

Tenure 

Duectioh 

New  J 

Outbound 

S. 006, 000 

1.760,000 

Tot«l  ' 

New  York 

2.992,000 

4,742.000 

8,756.000 

Tablb  5  —  Rulkoas  Tn-MAaes  in  1911.  Etasn 
1 1-  j-'t  ■  '  ■■  dii-iaioD                          nilmadt 

New  York 

.  blro&ds 
038,000 

.■  ■■DM,000 
301,000 
47.000 
198,000 
260,000 

4.7(2,000 

Tof»l 

N'ew  Jersey  end    -v-      1  -  i    :    . 

.      11.667.000 
.    .    .      14.7SI.O0u 

12,0SS,0OO 
14.8U.OOO 
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Fig.   2  — Total    Bailroad    Tonnage,    Including   Interchange,   Entering  and  Leaving  Port  of  New  York  in  1914 


FIG.  3  — Total   Inbound   and  Outbound 
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This  is  striking  evidence  of  the  dependence  of  New 
York  upon  the  New  Jersey  railroads  and  the  need  for 
a  unified  port. 

The  table  also  shows  that  more  than  one-sixth  of  the 
railroad  tonnage  of  the  Port  was  through  traffic,  from 
which  the  Port  derives  no  benefit. 

Table  5  is  the  basis  for  Fig.  4,  the  data  being  sub- 
divided between  the  New  Jersey  railroads  and  the  New 


York  railroads.  These  figures  must  bo  taken  with 
certain  reservations.  The  journey  of  a  ton  of  freight 
is  not  necessarily  ended  when  the  railroad  makes 
delivery,  for  goods  destined  for  any  other  borough  of 
Now  York  City  may  be  delivered  in  Manhattan  and 
recorded  as  Manhattan  freight,  while  goods  for  Man- 
hattan may  be  delivered  in  New  Jersey  and  so  recorded. 
This  makes  it  impossible  to  separate  New  Jersey  and 


142 


New  Yoek,  New  Jersey  Poet  and  Habbob  Development  Commibston 


Staten  Island,  as  nearly  all  Staten  Island  freight  ap- 
pears in  the  carriers'  records  as  New  Jersey  or  Man- 
hattan freight.  All-rail  and  car-float  operations  are 
separable  between  Manhattan  and  the  Bronx,  but 
lighterage  operations  are  not,  which  fact  accounts  in  the 
main  for  the  seemingly  small  proportions  of  the  Bronx 
tonnage.  Queens  tonnage  is  also  inseparable  from 
Brooklyn  tonnage,  so  that  the  single  figure  for  Long 
Island  tonnage  is  given. 

Much  of  the  freight  destined  for  transshipment  at 
the  Port  between  cars  and  either  coastwise  or  trans- 
oceanic ships  can  be  identified  as  coastwise  export  or 
import  shipping  and  is  so  recorded  in  the  table.  The 
location  of  the  ships  in  the  Port  does  not  appear  in  the 
records,  hence  no  attempt  13  made  at  a  geographical 
subdivision  of  this  shipping,  and  no  figures  have  been 


T""«- 

Rmlhoao    TOKWAOKS 
Now  June/  nilrocdi 

Local  Mornwrr 
New  York  railroad! 

IRTEBCIAKOI 

Total 

" 

AU-n.il.... 
CmtBatl... 

Tom 
8.043,000 
0,001,000 
.     40.729.000 

Per 

14.8 
1-    1 
89. 8 

2,406.000 

1,802,000 

631.000 

Par 
30.8 
11.2 

11,051.000 
10,804.000 
41,360.000 

Bar 

17.5 

17.1 
M.4 

Total.. 

.     68, 373, 000 

100.0 

4.742.000 

100.0 

03,115,000 

100.0 

both  coarse  freight  and  heavy  pieces  originating  in  New 
York  or  destined  for  use  in  the  Port,  and  goods  trans- 
ferred between  cars  and  ships  either  direct  at  steamship 
piers  served  by  tracks  or  by  lighter  transfer.  About 
the  same  quantities  were  handled  by  car  float  as  entirely 
by  rail. 

In  the  case  of  the  three  New  York  railroads   the 


rally  Operated  Pontounless  Bridges  for  Transferring  Cars  From  Uplands  to  Car    Floats 


obtained  as  to  the  relative  transshipment  operations  in 
Manhattan,  Brooklyn  and  New  Jersey.  On  the  other 
hand,  those  figures  for  coastwise  shipping  and  for  ex- 
ports and  imports  by  no  means  constitute  the  full 
quantity  of  goods  brought  by  the  railroads  and  ulti- 
mately loaded  upon  ships  or  brought  by  ships  and 
ultimately  despatched  in  cars,  for  the  reason  that  a  con- 
siderable volume  of  the  tonnage  ascribed  to  Manhat- 
tan and  other  geographical  divisions  of  the  Port  was 
unquestionably  merely  reconsigned  and  not  consumed 
or  produced  within  the  Port. 

With  these  limitations  the  table  is  of  value  as  showing 
a  large  volume  of  tonnage  in  each  group. 

Table  6  shows  iu  a  striking  manner  the  relative  pro- 
portions of  freight  moved  within  the  Port  District  by 
the  three  basic  methods  —  by  rail  exclusively,  by  car 
float  or  by  lighter.     It  is  the  basis  for  Pig.  5. 

Virtually  70  per  cent  of  the  traffic  handled  by  the 
New   Jersey    railroads   was   lightered,    this    including 


percentage  of  lighterage  is  small  because  the  New  York 
Central  handles  most  of  its  export  business  via  the  West 
Shore  at  Weehawken,  and  the  Long  Island  has  little 
lighterage.  The  effect  of  this  difference  in  percentage 
on  the  totals  for  the  Port  is  small,  and  we  still  find  65 
per  cent  of  the  Port's  railroad  traffic  transferred  by 
lighter. 

The  data  in  Tables  4,  5  and  6  together  with  other 
information  in  the  records  of  the  Commission  relative 
to  the  individual  railroads  have  been  combined  in  the 
two  parts  of  Fig.  8  showing  inbound  and  outbound 
traffic  separately.  In  this  chart  and  succeeding  chart:' 
the  areas  of  the  circles  represent,  in  the  same  scale 
as  in  Fig.  1  of  this  chapter,  the  tonnages  received 
or  delivered  at  the  specified  point,  in  the  specified  divi- 
sion or  by  the  specified  railroads  or  groups  of  railroads, 
while  the  areas  of  the  bars  connecting  them  (determined 
in  most  cases  by  their  length)  represent  the  volume  of 
traffic  moving  from  one  circle  to  the  other. 
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144 


Xew  York,  Xew  Jersey  Port  and   Harbor  Development  Commission 


Figs.    9-11    show   separately    the   lighterage   move-  ing  such  separation.     Fig.  10  shows  the  separation  not 

merit,  car-float  movement  and  all-rail  movement  by  rail-  only  between  Manhattan  and  the  Bronx  but  between  the 

road  groups  and  geographical  divisions.     Fig.  9  shows  Hudson  River  and  East  River  waterfront  of  Manhat- 

no  separation  between  Manhattan  and  the  Bronx,  be-  tan.    It  was  necessary  to  study  the  car-float  movement 

cause  of  the  impossibility  as  already  explained  of  mak-  more  minutely  than  the  other  classes  to  work  out  the 
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Fid.  9 —    1914  Railroad  Tonnages  Handled  Locally  by  Lighter.    Inbound  and  Outbound,  by    Geographical   Divisions 
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-  1014  Railroad  Tonnages  Handled  Locally  Entirely    by  Rail,  Inbound  and  Outbound,  by  Geographical  Divisions 


details    of   the    automat  ic-electrie    system,    and   Figs. 
1S-30  cany  the  study  much  farther. 

Fig.  11  of  course  shows  the  complete  separation  be- 
tween the  New  Jersey  roads  and  the  New  York  roads 
for  all-rail  movement. 

Commodity  Classification 
Interstate  Commerce  Commission  rules  divide  com- 
modities into  some  thirty-eight  classes,  grouping  them 
again  according  to  their  origin  as  productB  of  agri- 
culture, products  of  mines  and  so  forth.  For  the  pur- 
poses of  this  investigation  it  was  thought  desirable  to 
uinke  some  consolidation  of  the  classes,  reducing  the 


Float-Bridge  Terminal 


n  —  Freight   Houae   Also   Sei 


number  to  twenty-six.  The  majority  of  the  twenty-six 
classes  coincide  with  those  similarly  designated  by  the 
Interstate  Commerce  Commission,  but  a  few  of  them 
combine  two  or  more  of  the  Interstate  Commerce  Com- 
mission classes;  for  example,  "flour  and  other  mill 
products." 

Instead  of  the  seveu  groups  of  the  Interstate  Com- 
merce Commission  based  on  the  origin  of  make-up  of 
the  major  part  of  the  commodity,  it  was  thought 
desirable  to  use  five  groups  based  on  the  use  of  the 
commodity  or  the  general  method  of  handling.  The 
classes  and  groups  are  shown  in  Table  1,  the  groups 
being  the  same  as  shown  in  Fig.  6. 

It  may  be  Wondered  why 
there  is  no  group  designated 
manufacture;,  and  why  two 
rlasFOB,  "  manufactures  "  and 
"  otber  manufacture*,'*  arc 
in  different  groups.  The  rea- 
son is  that  it  segregation  of 
these  two  items  into  one 
group  as  designated  by  the 
records  of  the  railroads  would 
lie  entirely  misleading.  Mill 
products  are  manufactures, 
as  are  lumber,  cement,  sugar 
and  many  nonperif liable  food 
]  -mliiets.  Merchandise  as 
defined  by  the  Interstate 
Commerce     Commission     is 

largely  manufactured  goods, 

Wrehouw  ',     '  .  .      "  , 

an<l   so  are  the  majority  of 
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Other  foodstuffs , 


Table  7 —  Classes  and  Groups  op  Commodities  fob  General  Charts 

f  Grain 

Grain  and  mill  product* \  Flour  and  other  mill  products 

1  Hay  and  straw 

Fruits  and  vegetables 

Live  stock 

Brewed  meats 

Live  poultry 

Dressed  poultry  and  game 

Milk 

Dairy  products 

Non-perishable  food  products 

Sugar 

Anthracite  coal 

Bituminous  coal 

Coke 

Ores 

Petroleum  and  other  oils 

f  Lumber 

Building  materials \  Other  building  materials 

\  Manufactures  (heavy  iron,  steel,  etc.) 

(Tobacco 

(Cotton 
Wool,  hides  and  leather 
Other  manufactures 


Fuel  and  ore , 


I 


Merchandise 
Miscellaneous 


the  myriad  of  items  classified  under  miscellaneous. 
There  are  thus  manufactures  scattered  throughout  the 
list,  and  the  sum  of  the  two  items,  u  manufactures  "'  and 
"  other  manufactures,"  would  fall  far  short  of  the  total 
of  manufactures  brought  to  and  taken  from  the  Port  by 
the  railroads.  There  is  no  way  of  arriving  at  the  correct 
total,  and  no  attempt  is  made  to  show  it. 

Apart  from  these  five  commodity  groups  which  are 
shown  in  the  general  commodity  charts  and  tables, 
there  are  certain  more  limited  groups  which  require 
special  facilities  or  methods  of  handling.  The  Com- 
mission presents  charts  relative  to  six  of  these  special 
groups  built  up  as  shown  in  Table  8. 

Table  9  shows  the  subdivision  of  the  1914  tonnage, 
exSudmgTntercbange,  into  the  five  general  commodity 
^groups,  subdivided  by  railroad  groups  and  by  direction 
of  movement.    It  is  an  amplification  of  Figs.  6  and  7. 

This  Table  shows,  as  does  Fig.  6,  the  great  amount 
of  coal  brought  to  the  Port  by  rail  despite  the  fact  that 
e  veiylittle^coal  is  exporfed  from  the  Jiort^  The  fuel" 
and  ore  traffic  (and  the  bulk  of  it  is  coal)  constituted 
in  1914  nearly  two-thirds  of  the  inbound  movement, 
and  :  is  responsible  in  the  main  for  the  unbalanced 
traffic,  as  the  outbound  movement  was  barely  2  per  cent 
of  the  inbound.  Grain  also,  while  not  handled_nt  the 
Port  in  any  such  volume  as  coal,  is  almost  entirely 
inbound.  Foodstuffs  and  building  material  predomi- 
nate inbound,  but  a  considerable  amount  of  foodstuffs 


mowe,  j>uthound  for  the  reason  that  .New   York  is  a 
'pri ma  ry  dtFtlihuiion^cgnf gOor  >  1prg*  grfW 

'  Carrying  the  analysis  still  farther,  to  show  its  geo- 
graphical distribution,  we  have  Fig.  12,  which  has  been 
developed  in  the  same  manner  and  to  the  same  scale 
as  Fig.  8.  This  chart  brings  out  among  other  things 
the  fact  that  a  large  percentage  of  the  foodstuffs  arriv- 
ing at  the  Port  are  delivered  in  Manhattan;  but  the  per- 
centage is  still  greater  because  of  the  undeterminable 
amount  of  milk,  produce  and  other  foodstuffs  unloaded 
in  New  Jersey  and  immediately  trucked  to  Manhattan, 
either  to  the  primary  market  in  the  case  of  produce  or 


Tablk  8  —  Commodity  Groups  Based  on  8pkcial  Handling  Facilities 

Group  Cli 

Grain Grain 

f  Fruits  and  vegetables 
Perishable  foodstuffs 


.  Dressed  poultry  and  game 
I  Dairy  products 

Livestock I  Live  stock 

1  Live  poultry 

Milk Milk 

f  Anthracite  coal 

Coal  and  coke {  Bituminous  coal 

[Coke 

Ores Ores 


to  distributing  stations  in  the  case  of  milk.  Further 
light  on  the  methods  of  local  distribution  and  collection 
of  the  various  kinds  of  commodities  is  shed  by  Table 
10,  the  caption  of  which  is  self-explanatory.  This 
table  shows  that  most  of  the  fuel  and  most  of  the  grain 
is  lightered,  and  that  car-floating  operations  are  resorted 
to  mainly  for  the  moving  of  foodstuffs  (other  than 
grain)  and  miscellaneous  freight,  which  includes 
general  package  freight. 

Fig.  13  shows  the  movement  by  railroads,  excluding 
interchange,  of  the  six  special  commodity  groups  listed 
in  Table  8.  It  reflects  in  somf*  mftfifilirr  thit  ypymlira- 
tion  of  different  railroads  in  different  commodities. 
The  Pennsylvania,  for  example,  brought  in  more  coal 
than  any  other  road,  and  more  perishable  foodstuffs, 
but  very  little  grain.  The  Lehigh  Valley  brought 
more  grain  than  any  other  road,  but  little  perishable 
food,  and  less  coal  and  coke  than  several  other  roads. 
The  New  York  Central  and  West  Shore  brought  virtu- 
ally no  coal,  although  the  West  Shore's  tenant,  the  New 
York,    Ontario   &    Western,    brought    a    considerable 


Table  9  —  Railroad  Tonnages  in  1914.  Escludivq  Interchange,  bt  Commodity  Groups,  Railroad  Groups  and  Directions  of  Flow 

New  Jersey  railroads  New  York  railroads                               All  railroads 

CjrmnvJity  groin                                             Inbound      Outbound  Inbound      Outbound         Inbound       Outbound         Total 

Grain  and  mill  product* 3,801,000           181,000  214,000            48,000      4,015,000          229,000      4,244,000 

Other  foodstuffs 3,071,000      1,714,000  1,210,000          447,000      4,281.000      2,161,000      6,442,000 

Fuel  and  ore 34,329,000          667,000  16,000            89,000    34,345,000          756,000    35,101,000 

Building  material* 3,578,000          685,000  393,000          209,000      3,971,000          894,000      4.865,000 

Miscellaneous 5,588,000      4,759,000  1,159,000          957,000      6,747,000      5,716.000     12, 463, COO 

Total 50,367,000      8,006,000  2,992,000      1,750,000    53,359,000      9,756,000    63,115,000 

—          —                                                                                                            ■  " 

Table  10  —  Kulrdad  Tjnna3Ej  in  1914,  Excluding  Interchange,  bt  Commodity  Groups  and  Methods  of  Local  Movement 

All-rail  Car  float                         Lighter                            Total 

Per  cent  Per  cent                         Per  cent                         Per  cent 
of  com-  of  com-                           of  com-                           of  corn- 
Tons        modity  Tons       modity            Tons       modity          Tons          modity 

Grain  and  mil  prod  jcH 419,000           9.9  593,000         14.0      3,232,000         76.1       4,244,000       100.0 

Other  foodstuffs 2,533.000        39.3  2,714,000        42.1       1,195,000         18.6      6,442,000       100,0 

Fuel  and  ores 2,630,000           7.5  568,000           1.6    31,903.000         90.9     35,101,000       100.0 

Building  material* 1,713,000         35.2  829,000         17.0      2,323,000        47.8      4,865,000       100.0 

Miscellaneous 3,756,000        30.1  6,100,000        49.0      2,607,000        20.9     12,463,000       100. 0 

11,051,000    17.5  10,804,000    17.1  41,260,000    65.4  63,115,000   100.0 
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unt.     The  Ontario  &■  Western  brought  more  milk     Reading  appears  only  under  the  heading  of  coal  nnd 


than  the  West  Shore,  but  almost  nothing  in  the  perish- 
able-foodstuff group.  The  Central  of  New  Jersey 
handled  nearly  all  of  the  ore  handled  at  the  Port,  and 
most  of  it  was  outbound  —  tailings  received  by  barge 
from  the  upper  Hudson  Hirer.     The  Philadelphia  & 


coke. 

All  of  these  special  commodities  except  ores  are 
preponderating^-  inbound,  and  little  can  be  deduced 
from  the  outbound  sections  of  the  diagrams  other  than 
that    fact.      Comparison    of    the    individual    railroads 


.NtwYsiwRft*    ■ 


fid,    n Distribution   of   Geographical  Divisions  of   1914     Knilroad  Movement,  Inbound  and  Outbound,  of  Grain 
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Fio.   15  —  Distribution  by   Geographical   Divisi 

should  not  be  made  too  minutely  with  respect  to  either  Three  of  the  commodity  groups  — grain,  perishable 

inbound  or  outbound  freight,  for  the  reason. that  the  foodstuffs  and  coal  and  coke — can  be  shown  by  geo- 

diagrams  are  based  on  one  year,  and  the  fluctuations  graphical  divisions  and  are  so  shown  in  Figs,  14—16, 

,-re  not  uniform  as  between  railroads.  which  are  comparable  with  and  drawn  to  the  same  scale 
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as  other  charts  of  the  same 
general  form.  No  attempt 
is  made  to  allow  tin'  method 
of  local  movement. 

The  other  three  special 
commodity  groups,  all  re- 
•juiiiiig  sitecinl  treatment, 
cannot  be  satisfactorily 
charted  in  this  manner.  Milk 
is  delivered  at  the  car  to  the 
milk  companies,  and  while  a 
large  part  of  that  brought  in 
by  the  New  Jersey  railroads 
is  trucked  to  and  consumed 
in  Manhattan  and  other 
boroughs  of  New  York,  it 
does  not  so  show  in  the  car- 
riers' records.  Live  stock  is 
also  delivered  in  the  main  at 
the  railroad  car,  and  whether 
it  is  slaughtered  on  the  New 

Jersey  side  or  floated  to  New  V.irk  slaughter  houses, 
the  water  movement  is  not  entered  into  by  the  railroads 
and  does  not  show  in  their  records. 

Railroad  Interchange 
The  figure  of  12,937,000  tons  indicated  in  one  of 
the  sectors  of  Fig.  1  represents  interchange  between 
almost  every  railroad  of  the  Port  with  almost  every 
other  one,  Philadelphia  &  Beading  tonnage  being  in- 
cluded in  the  Central  of  New  Jersey  tonnage.  Fig.  17 
shows  the  conditions  found  in  the  special  study  made 
by  the  statistical  department.  It  shows  the  amount 
moved    from   each   road  to  each   other   road   and    the 


Three-Track  Cnr  Float— Ised   Principally   tor  Railroad   Interchange 


method  of  movement,  whether  by  rail  or  by  car  float. 
All  of  the  movement  involving  a  crossing  of  the  Hudson 
River  or  Upper  Bay  was  of  course  by  car  float.  Much 
of  that  between  the  New  Jersey  railroads  that  could 
physically  have  been  accomplished  by  rail  was  also 
by  car  float ;  for  example,  that  between  the  Erie  and  the 
Central  of  New  Jersey.  The  West  Shore  interchanged 
with  the  Central  of  New  Jersey  and  the  Lehigh  Valley 
both  by  rail  and  by  car  float,  utilizing  the  New  Jersey 
Junction  and  the  National  Docks  Railway  for  that 
purpose,  but  these  belt  lines  were  not  available  for  in- 
terchange between  the  Erie  and  the  Central  of  New 
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Structural  Stwl  Yard  i 


inhattan'a   Skyscrapers   Arc     Received,  Sorted  Mid  Held  for 


The   New   York   Connecting   Railroad   was  not   in  railroads  within  the  Port  District,  were  handled  at  the 
operation  in  1914,  hence  all  Long  Island  interchange     Hudson  River  pier  and  inland  stations  in  Manhattan 


was  floated.  Since  October  1,  1917,  this  road,  with~a 
car-float  service  between  Greenville  and  Bay  Ridge,  has 
carried  Pennsylvania  interchange  with  the  Long  Island 
i.nd  the  New  Haven. 

Whatever  interchange  there  was  between  the  New 
York  Central  and  the  New  Haven  was  transferred 
presumably  at  Port  Morris.  This  tonnage  is  not  in- 
cluded in  the  New  York  Central  figures. 

In  Fig.  17  each  ton  of  freight  interchanged  is  re- 
corded twice,  credited  once  to  the  railroad  delivering  it 
and  once  to  the  railroad  receiving  it.  Consequently 
the  sum  of  the  areas  of  the  circles  will  be  double  the 
tonnage  actually  interchanged.  Otherwise  the  chart 
is  made  up  on  the  same  basis  and  to  the  same  scales 
as  the  preceding  charts. 

Manhattan  Station  Tonnages 

During  the  test  year,  1914,  6,115,557  tons  of  freight, 
or  about  8  per  cent  of  the  total  amount  handled  by  the 


that  would  be  replaced  by  a  West  Side  joint  marginal 
railroad.  The  operations  employed  484,381  cars,  of 
which  109,263  inbound  and  173,270  outbound  were 
empty. 

Details  of  this  movement  are  shown  in  Table  11  sub- 
divided among  the  railroads  having  stations  or  giving 
station  service  in  the  territory.  The  New  Haven,  the 
Long  Island  and  the  Philadelphia  &  Reading  have  no 
such  stations. 

Although  the  total  inbound  tonnage  was  nearly  double 
the  outbound,  there  was  only  a  comparatively  small 
excess  of  loaded  cars  inbound.  The  reason  for  this  is 
the  higher  average  loading  of  inbound  cars.  At  the  pier 
stations  and  the  four  inland  stations  of  the  New  Jersey 
railroads  the  average  load  per  loaded  car  inbound  was 
10.93  tons,  while  the  average  load  outbound  was  7.06 
tons.  Taking  into  account  the  empty  cars,  the  average 
load  for  all  cars  inbound  was  7.89  tons,  while  the  aver- 


—  Total  Tonnages  st  Railboaos  Handle 


■  op  Cars  Ehploied 


s  Sooth  op  Si 
im  employed 


n  Stbkbt  Ddsiso  1J14.  * 


Inbound  Outbound 
New  Jersey  railroad* 

Wait  Shore 

Ontario  4  Westen 
Lackawanna. 
Erie 

iX!?  Valley' '.'.'.'. 
Central  of  New  Je 
Baltimore  ft  Ohio. 

Total 

New  York  Central .  . 

Grand  total 


Total       Loads! 


E.opty 


Odtbiuid 
Loided        Entity 


283.733 
28,404 
273,711 
446, est 

132,207      415, 940  1 
14,163        S3, 667| 

203,229       476,943 
216,682      663.666 

26.101 
18.054 
44,844 

14.520 
20.530 
13,013 

40. 681 
38.593 
58,487 

27.085 
37,956 

13,458 
11.528 

41.204 
58 [487 

61,912 
82',  800 

32,087 
34.174 

81.888 
77.186 
US.  074 

972,649 
215.627 

2871224 

505.355   1,478,004 
126, 986      342,313 
320,131       607,413 
139.042      406,266 

99.434 
15.361 

32,0.15 

B'.taa 

1.', .  921 

113.156 
25 '.357 

01.226 

l-->.  74(1 

15.072 

49.930 
8.048 
4 ,  702 

10,285 

113.156 
23.794 

25 !  357 

162.660 

31,107 
78.489 
34,938 

03,652 
16.481 

20 .  (12.1 
15.778 

228,312 

B7'll2 
50,714 

2,773,617 

.667,405  4,443,112 

356.356 

92,271 

348,627 

228.667 

120.480 

340,147 

485,023 

212.751 

097.774 

1.216,587 

155,858  1.672,445 

118,762 

19,092 

135. 754 

82.444 

52.790 

135,234 

201,206 

89,782 

270,988 

3,992,204 

.123.353  6,115.557 

375,  US 

100.203 

484.381 

311,111 

173,270 

484,331 

686.229 

282,333 

988.792 
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table  12  —  tonnaobs  amd  cabs  handled  in  1914  at  hudsox  rlver  stations  80uth  op  8lotbtb 

Individual  Inland  Rail  Stations 

Tonnages  handled 

Station  or  group  of  station*                                         Inbound  Outbound          Total  Loaded 
Pier  stations 

South  of  30th  street 2.625.885  1.611.885  4.037.270  232.408 

North  of  30th  street 1*3,104       143.260      336.424  16.260 

Total "...  2.710,040  1,654.645  4.373.604  248.668 

Inland  stations 

St.  Johns  Park.  N.  Y.  C 213.484      107,286      320.770  27,716 

33d  street,  N.  Y.  C 753.788      205.780      059,577  70,645 

26th  street,  B.  &  0 74,465        32,393       106,858  6,385 

26th  street,  L.  V 23,760        14, 160        37,920  2,167 

28th  street,  Erie 99,486        44,369       143,855  8,220 

37th  street,  Penna 108,172        64,711       172,883  12,317 

.     Total 1.273,155      468,706  1,741,863  126,450 

Grand  total. . V 3,992,204  2,123.353  6.115.557  375.118 


Separated  Into  Two  Pier-Station   Qboups  and 
Number  of  can  handled 


Inbound 


96,352 
6,673 


2,842 


2,075 

833 

95 

1,393 


7,238 
109,263 


Outbound 


Empty  Total       Loaded        Empty 


328,760 
21,933 


220,103 
16,170 


30,568 

70,646 

7.460 

3.000 

8.315 

13.710 

133.668 

484.381 


16,232 
38,322 
3,275 
2.009 
5,820 
9,160 

74,838 

311,111 


14,326 

32,323 

4,185 

991 

2,495 

4,530 

58,850 

173.270 


Total 


108,657      328,760 
6.763        21,933 


102,025      350,693      236.273       144.420      350.693 


30.558 

70,645 

7.460 

3.000 

8.315 

13.710 

133,688 

484.381 


age  load  outbound  was  4.72  tons.  The  fiverage  loads 
at  the  inland  terminals  were  larger  than  at  the  pier 
stations.  On  the  other  hand  the  average  loads  at  the 
New  York  Centfal  inland  terminals,  especially  at  St. 
Johns  Park,  were  less  thdn  the  foregoing  figures,  and 
when "  their  tonnages '  are  included  the  averages  per 
loaded  car  for  all  of  the  terminals  under  consideration 
are  reduced  to  10.64  tons  inbound  and  6.82  outbound, 
while  the  averages  for  all  cars  become  8.24  inbound  and 
4.38  outbound. 

It  was  necessary  to  assemble  these  tonnage  and  car- 
movement  (lata  in  such  a  manner  that  they  could  be 
used  in  the  analyses  of  any  plan  to  which  it  might  be 
desired  to  give  consideration.  For  certain  projects  the 
grouping  by  railroads  as  in  Table  11  is  sufficient.  In 
the  case  of  a  marginal  railroad  to  serve  all  of  the  roads 
under  consideration  classification  of  the  traffic  by  pier 
stations  and  inland  rail  stations  rather  than  by  indi- 
vidual railroads  is  necessary,  for  the  reason  that  while 
joint  terminals  would  presumably  take  all  of  the 
traffic  of  the  pier  stations  and  thus  relieve  the  water- 
front, the  inland  stations,  with  the  exception  of  that 
at  St.  Johns  Park,  would  probably  remain  in  service 
and  be  connected  with  the  marginal  railroad.  Table 
12  classifies  the  traffic  on  that  basis. 

As  already  stated,  the  Lehigh  Valley  and  Pennsyl- 
vania Railroads  control  piers  alongside  the  float-bridge 


entrances  to  their  inland  rail  stations,  and  operate  them 
in  conjunction  with  the  inland  stations.  The  records 
did  not  make  any  division  of  the  traffic  between  the 
piers  and  the  inland  yards.  To  prepare  Table  12, 
therefore,  it  was  necessary  to  make  an  arbitrary  sepa- 
ration on  the  basis  of  judgment,  fortified  by  the 
indications  of  the  daily  clockings.  In  consequence, 
the  figures  all  the  way  across  Table  12  opposite  these 
two  inland  stations,  as  well  as  those  opposite  the  two 
pier-station  groups,  are  approximate.  The  summa- 
tions of  pier-station  and  inland  rail-station  figures  both 
north  and  south  of  Thirtieth  Street  are  exact,  and  any 
slight  inexactness  in  the  details  is  easily  allowed  for 
in  the  analyses  of  the  various  contemplated  plans. 

Table  13  presents  the  same  data  as  Table  11  for  the 
East  River  stations  in  Manhattan.  The  stations  are 
all  pier  stations,  and  those  of  the  New  York,  New 
Haven  &  Hartford  and  the  Long  Island  are  included. 
The  tonnages  in  1914  were  about  25  per  cent  of  those 
at  the  West  Side  stations,  but  their  total  traffic  is 
growing  at  a  higher  percentage  rate  than  that  of  the 
West  Side  stations,  for  the  reason  that  a  number  of 
those  on  the  lower  West  Side  give  evidence  of  having 
'  nearly  reached  their  maximum  capacity. 

Appended  in  the  talle  in  a  single  group  are  also  the 
five  pier  and  inland  rail  stations  on  the  Harlem  River 
or  near  its  mouth,  in  both  Manhattan  and  the  Bronx. 


Table  13  —  Total  Tonnages  Handled  at  East  River  Pibh  Stations  (Manhattan) 

op  Cabs  Employed 


Railroad 
New  Jersey  railroads 

West  Shore 

Ontario  &  Western. 

Lackawanna 

Erie 


Pennsylvania 

Lehigh  Valley 

Central  of  New  Jersey. 
Baltimore  &  Ohio 


New  York  railroads 
New  York  Central 

New  Haven 

Ions  Island 


South  op  Sixtieth  Street  During  1014,  and  Number 
Number  of  ears  employed 


Tonnages  handled 


Inbound 


Outbound 


Total 


Inbound  Outbound 


Total       Loaded        Empty  Total       Loaded        Empty  Total       Loaded        Empty  Total 


42,654 

1,553 

40,439 

31,888 


76,552 
12,923 


17,181 

6,502 

25,865 

64,107 

50,433 
7,720 


50,835 

8.055 

66,304 

05,005 

50,433 
84,272 


3,574 
122 

3,317 
1,704 


3,016 


2,686 

48 

1,871 

4,428 

5,101 
404 


6.260 

170 

5,188 

6,132 

5.101 
4,410 


2.501 

947 

1,602 

5,448 

4,511 
826 


535 

3.036 

272 

1,219 

3,586 

5.188 

684 

6,132 

680 
3,584 


5.101 
4,410 


6,075 
1,000 
4.010 
7,152 

4,511 
4,742 


3,221 

320 

5,457 

5,112 

5.871 
4,078 


32,610    45,533 


026 


2,231    3,157 


2,064 


103 


3,157 


3,890 


2,424 


135,306 

331,025 

35.614 


73,201  208,687 
400.267  740.202 
111.150   146.764 


10.705 

38,066 

8,066 


4.055 

16,212 

4.602 


15,750 
55,178 
12,778 


10,670 
46,571 
12,312 


7,255 

8,607 

466 


17,025 
55,178 
12,778 


21.465 
85.537 
20,308 


12,210 

24,810 

5,168 


9.29* 
1.389 

10.37G 
12.264 

10,382 
8.820 


6,314 


Total 206.000      204,418      410,427         13,550        16,040        30,508         18,700  0,534        28,333        32,358        26,483         58,841 


33,675 

HO,356 
25, £66 


Total 502,035      603.708  1,005,743        57,847        25,850        83.706        60,553         16,328        85.881       127,400        42,187      169,587 


Total  south  of  601  h  street . .       708 ,  044 
Harlem  river  stations 227 ,  000 


708,126  1,506,170 
00,768      327,677 


71,406 
17,484 


42.808 
1,300 


114,214 
18,874 


88,352 
11.125 


25.862 
7.749 


114.214 
18,874 


150,758 

28,eoo 


68.670 
0.139 


228.428 
37 .748 


Grandtotal 035,053      807,804  1,833,847        88,800        44.108      133,088        00,477        33,611       133,088      188,367        77.809       266.176 


Present  Kaujioad  Facilities,    Methods,  Tonnages  and  Costs 


Combination   of  Singte-Shedded   and   Double- SI. edded   Lighterage   Piers  at   Waterfront   Yaid 


Covered  Lighterage  Pier  With  Track  Along  One  Side  of  the  Shed 


Open  Lighterage  Pier  at  Waterfront  Yard  Equipped  With  Straight-Line  Gantry  Crane-  for   Handling  Bulk    Freight 
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Table  14. —  Total  Tonnage  bt  Railroad  Groups  that  8tstbm  Recommended 
bt  the  Commission  fob  Manhattan  Might  Havb  Handled  Dubing  1914 

Railroad  Inbound  Outbound  Total 

New  Jersey  railroads 

Hudson  rirer  pier  stations 2,409.731  1,511,832  3.93J.5M 

Inland  rail  stations.  89  per  cent    291,841  117,605  409,349 

East  rirer  pier  itatioM 206, 0J9  201,418  410.427 

Total 2,967,687  1,833,785  4.801,372 

New  York  Central 

Haton  river  pier  stations 249.315  142.783  392.098 

St.  Johns  Park,  100  per  cent...  213.484  107.280  320.770 

Thirty-third  street,  07  per  cent..  532,002  105,792  638,454 

East  rhrer  stations 135,390  73,291  208,087 

1,130,857  429.152  1,500,009 
Total  New  Jersey  railroads  and 

New  York  Central 4.098,444  2,262.937  0,301,381 

New  York,  New  Haven*  Hartford                   331,025  409,207  740,292 

Long  Island 35,014  111.150  140.704 

Harlem  river  actions 227,909  99,768  327,677 

Grand  total 4.092.992  2,833,122  7.670,114 


Table  14  is  a  basic  table  derived  from  Tables  11, 
12  and  13  to  show  the  tonnages  that  the  system  recom- 
mended by  the  Commission  would  have  handled  dur- 
ing 1914,  both  on  the  basis  of  the  single  loop  designed 
to  accommodate  only  the  New  Jersey  railroads  and 
the  New  York  Central  and  on  that  of  the  expanded 
system  outlined  in  the  general  plan  to  include  the  ton- 
nages of  the  New  York,  New  Haven  &  Hartford  and 
the  Long  Island,  and  those  of  the  Harlem  River  sta- 
tions of  the  New  Jersey  railroads. 

This  table  takes  no  account  of  oars  required,  for  the 
reason  that  the  automatic-electric  svstem  calls  for  the 
turning  back  of  virtually  all  standard  cars  at  the  joint 
yard  or  the  corresponding  yard  used  by  the  New  York 
Central.  The  number  of  cars  to  be  handled  in  the 
steam  sections  of  these  yards  under  the  changed  method 


of  operation  can  be  approximated  from  Tables  11 
and  13. 

The  study  of  the  requirements  for  the  recommended 
system  is  completed  by  means  of  Table  15,  which  shows 
the  total  tonnages  the  system  as  originally  analyzed 
would  have  had  to  accommodate  in  each  year  from 
1905  to  1919  inclusive.  From  this  table  a  normal 
trend  curve  has  been  developed  (Fig.  18)  in  which 
allowance  is  made  for  the  deviation  of  each  year's 
total  from  the  normal  trend.  This  curve  projected  into 
the  future  shows  tonnages  of  approximately  9,000,000 
and  10,000,000  respectively  for  1924  and  1929  for  the 
New  Jersey  railroads  and  the  New  York  Central. 

A  second  trend  curve  drawn  to  include  the  New 
Haven  and  Long  Island  tonnages  in  Manhattan,  also 
shown  in  Fig.  18,  indicates  total  tonnage  of  10,500,000 
and  11,500,000  for  1924  and  1929  respectively. 

A  number  of  charts  have  been   prepared  to  show 

-■ 

Table  15  —  Total  Tonnages  by  Years  Handled  by  New  Jersey  Railroads 
and  New  Yore  Central  at  Manhattan  Stations* 


Year  Tonnage 

1905 5.644,636 

1906 6,070.016 

1907 6,152,581 

1908 6,432,027 

1909 6,033,963 


Year  Tonnage 

1910 6,261.499 

1911 6.222.480 

1912 6,602.806 


Year  Tonnage 

1916 6,759.465 

1916 7.867.315 

1917 8.010.195 

1918 7.718.890 

1919 f7, 863, 854 


1913 6.707.322 

1914 6.361.381 

*  Excludes  piers  north  of  60th  street,  and  also  team-track  freight, 
t  Estimated:  figures  included  for  last  three  months;  actual  figures  not  available 
when  study  was  made. 

graphically  features  of  the  tonnage  records  not 
brought  out  by  the  tables.  They  have  been  of  con- 
siderable use  in  the  analyses  of  the  various  West  Side 
and  Manhattan  freight  plans  considered. 

Figs.    19-28  present  much  information  as  to  the 
traffic  of  the  individual  stations,  under  the  three  main 
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Fio.   18  —  Trend  of  Manhattan   Station  Traffic 
Lower   line   tonnage   West    Side    stations;   upper  line   that   of  West   Side,  East  Side  and  Harlem   River  stations 
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headings  of  tonnage,  ears  and  tonnage  per  car.  They 
give  a  good  index  of  the  efficiency  of  the  various  sta- 
tions from  the  standpoint  of  both,  volume  of  traffic  and 
balance  of  traffic  in  the  two  directions. 

Fig.  19  indicates  the  tonnage  at  each  station  in 
each  direction.  It  shows  the  wide  variations  between 
the  different  stations,  with  the  heaviest  loads  coming 
in  the  Barclay-Desbrosses  Street  section  and  with  light 
loads  above  Fourteenth  Street. 


Fig.  20  U  comparable  with  Fig.  11).  It  shows  at 
each  station  the  movement  in  each  direction  of  loaded 
cars,  and  also  that  of  empty  cars.  The  sections  of  the 
bars  indicating  loaded  movement  in  Fig.  20  conform 
roughly  with  the  bars  in  Fig.  19,  deviating  from  them 
to  the  extent  that  the  average  load  per  car  at  the  par- 
ticular station  varies  from  that  at  all  stations. 

The  information  in  Figs.  19  and  20  is  put  on  a 
percentage  basis  in  Figs.  21  and  22  respectively.    The 
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four  charts  show  that  while  at  some  stations  the  un- 
balanced traffic  causes  a  considerable  empty  car  move- 
ment in  one  direction,  at  other  stations  where  the  traffic 


is  well-balanced  there  is  a  large  movement  of  empty  cars 
in  each  direction. 

Figs.  23  «nd  24  show  the  empty  movement  in  cars 
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and  percentages.  The  bars  on  the  former  are  a  repro- 
duction of  the  outer  portions  of  the  bars  of  Fig.  20. 

Fig.  25  shows  the  average  load  per  loaded  car  at 
each  station  in  each  direction.  Corresponding  with 
the  average  previously  mentioned  of  10.93  tons  per 
inbound  car  are  individual  averages  ranging  from 
5  to  18  tons,  while  corresponding  with  the  outbound 
general  average  of  7.06  tons  are  individual  figures  as 
low  as  2.5  tons  and  as  high  as  17  tons. 

Fig.  26  shows  the  average  load  per  car  on  the  basis 
of  all  cars,  loaded  and  empty. 


Figs.  27  und  28  compare  the  tonnages  at  each  sta- 
tion with  the  number  of  loaded  cars,  inbound  and  out- 
bound respectively. 

There  were  wide  monthly  fluctuations  in  the  traffic 
of  some  of  the  railroads.  This  is  particularly  true  of 
the  New  York  Central,  Pennsylvania  and  Erie,  which 
receive  large  quantities  of  fruit  and  produce  in  season. 
Figs.  29  and  30  show  these  facts  graphically.  They 
are  of  value  as  a  guide  in  determining  how  greatly  the 
normal  traffic  is  sometimes  exceeded  for  short  periods. 
It  will  be  noted  that  the  peaks  do  not  coincide. 
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Fig.  29  —  Monthly  Fluctuations  of  1914  Manhattan    Pier-Station     Tonnages  —  By  Railroads,  Hudson  River  and   East 

River  Separately 
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Fig.  30  —  Monthly  Fluctuations  of  1914  Manhattan    Pier-Station    Tonnages  —  By  Railroads.  Both  Rivers,  and  Total, 

All  Railroads 
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V  —  COSTS 

According  to  the  records  of  the  representative  rail- 
roads interpreted  in  the  manner  already  set  forth,  the 
average  cost  of  terminal  operations  for  the  carriers 
during  1914  was  about  $1.60  per  ton  for  goods  handled 
at  Manhattan  pier  stations  or  inland  rail  stations; 
$1.48  per  ton  for  goods  handled  at  Brooklyn,  Harlem 
and  Bronx  stations  and  $2.14  per  ton  for  goods 
lightered.  These  figures  cover  the  entire  cost  to  the 
carrier  from  the  time  the  inbound  train  comes  to  a 
stop  in  the  break-up  yard  to  the  delivery  of  the  freight 
by  the  carrier  by  whatever  means,  or  from  the  receipt 
by  the  carrier  of  outbound  freight  to  the  made-up  train 
ready  to  depart  from  the  break-up  yard.  The  figures 
vary  widely  according  to  the  conditions  at  the  existing 
terminals,  the  average  loading  of  cars,  the  length  of 
water  haul  and  numerous  other  variables. 

Prices  of  material  and  labor  advanced  greatly  be- 


Table  16  —  Elements  bt  Successive  Operations  Entering  Into  Average 
Cost  to  Railroads  Per  Car  in  1914  to  Operate  Their  Hudson  River 
Pier  and  Inland  Rail  Stations  —  From  Break-up  Yard  to  Station 
Floor 

Direct  Fixed 

Successive  operations                                costs          charges  Total 

Classification  at  break-up  yard $.6622        $.1979  $.7601 

Breaking  bulk  at  transfer  platform 2.7191           .0449  2.7640 

Line  haul  between  yards  and  terminals .4141           .2833  .6974 

Switching  and  bridging  at  waterfront 1.0153           .8790  1.8943 

Car-float  operations 1.3212           .2846  1.6058 

Handling  freight  at  terminal  stations 3.8017        2.0986  5.9003 

Total  by  operations $9.8336      $3.7883  $13.6219 

Average  total  per  car  delivered $6.5821      $3.5055  $10.0876 


heads  of  (1)  direct  costs,  which  include  general  admin- 
istration, operation,  maintenance  of  way  and  structures 
and  maintenance  of  equipment,  and  (2)  fixed  charges, 
which  include  taxes,  rentals  and  interest  on  investment. 

Table  16  shows  a  total  cost  per  car  of  $10.0876. 
Table  17  shows  a  total  of  $1.5980  per  ton.  It  will  be 
noted  that  each  total  exceeds  the  correspond- 
ing total  per  car  delivered  and  per  net  ton  delivered. 
The  reason  for  this  is  that  not  every  ton  or  every  car 
goes  through  all  stages  of  the  operation.  For  example, 
only  a  small  percentage  of  the  freight  goes  over  the 
local  transfer  platforms,  and  the  deduction  of  that 
item  alone  would  bring  the  totals  down  nearly  to  those 
per  car  and  per  net  ton  delivered. 

The  cost  per  car  takes  into  account  the  large  move- 
ment of  empty  cars.  The  cost  per  loaded  car  delivered 
was  computed  to  be  $14.2408. 

Tables  18  and  19,  following  the  same  form  as 
Tables  16  and  17,  bring  the  costs  to  a  1918  basis  as 


Table  18  —  Cost  Elements  Pes  Cab  as  in  Table  16,  Brought  to  1918  8oalb 

of  Pbicss 

Direct  Fixed 

Successive  operations                                  east  charges  Total 

Classification  at  break-up  yard $.8042  $.2197  $1 .1199 

Breaking  bulk  at  transfer  station 4 .9410  .0498  4 .2914 

Line  haul  between  yards  and  terminals .0582  .3145  .9727 

Switching  and  bridging  at  waterfront 1.0054  .9758  2.5812 

Car-float  operations 2.0091  .3159  2.3850 

Handling  freight  at  terminal  stations 5.9441  2.3295  8.2730 

Total  by  operations $15.4120  $4.2052  $19.0178 

Average  total  per  car  delivered $10.3281  $3.8912  $14.2193 


tween  1914  and  1918.  On  the  basis  of  1918  prices 
it  is  estimated  that  the  terminal  costs  were  about  $2.25 
per  ton  at  Manhattan  stations,  $2.08  at  Brooklyn, 
Harlem  and  Bronx  stations  and  $3.01  for  freight 
lightered. 

Still*  another  set  of  figures  has  been  derived  to  bring 
the  costs  up  to  the  1920  price  level.  This  level  is 
regarded  as  abnormal,  however,  and  the  Commission 
prefers  to  base  its  recommendations  on  1918  prices. 

Manhattan  Stations 

From  the  standpoint  of  this  report  the  most  impor- 
tant railroad  tonnage  costs  are  those  applying  to  the 
Manhattan  pier  and  inland  rail  stations,  inasmuch  as 
they  were  the  basis  for  the  analysis  in  detail  of  the 
several  plans  considered  for  serving  Manhattan. 
Tables  16  and  17  show  by  successive  operations  the 
elements  entering  into  the  terminal  costs.  Table  16 
is  on  the  basis  of  cars,  Table  17  on  the  basis  of  tons. 
The  costs  in  each  case  are  subdivided  into  the  two  main 


Tablr  17  —  Elbmknts  bt  Successive  Operations  Entering  Into  Average 

Cost  to  Railroad  Pee  Ton  in  1914  to  Operate  Their  Hudson  River 

Pier  and  Inland  Rail  Stations  —  From  Break-up  Yard  to  Station 

Floor 

Direct  Fixed 

Successive  operations                                costs         charges  Total 

Classification  at  break-up  yard $.0858        $.0302  $.1160 

Breaking  bulk  at  transfer  platform 4273           .0071  .4344 

line  haul  between  yards  and  terminals .0645           .0441  .  1086 

Switching  and  bridging  at  waterfront 1599           .1384  .2983 

Car-float  operations 2094           .0451  .2545 

Handling  freight  at  terminal  stations 6022           .3324  .9346 

Total  by  operations $1.5491        $.5973  $2.1464 

Average  total  per  ton  delivered $1.0427        $.5553  $1.5980 

g"                           ■                                     ....  5 


determined  by  the  study  of  price  increases.  The  prin- 
cipal increases  are  in  labor  and  materials,  the  average 
increase  being  found  to  be  59  per  cent  The  increase 
of  13  per  cent  in  fixed  charges  is  due  mainly  to  in- 
creased taxes. 

The  average  costs  found  by  these  tables  are  $14.2193 
per  car  delivered,  $20.0736  per  loaded  car  delivered 
and  $2.2525  per  net  ton  delivered. 

All  of  these  figures  are  on  the  basis  of  a  5  per  cent 
interest  rate  for  money.  At  the  present  time  money 
is  not  obtainable  at  this  rate.  In  the  analyses  of  the 
plans  for  Manhattan,  figures  are  derived  for  money 
rates  at  6  per  cent  and  7  per  cent. "  At  6  per  cent  and 
7  per  cent  the  1918  costs  per  ton  would  be  $2.2890 
and  $2.3255  respectively. 

At  1920  prices  the  costs  per  ton  are  estimated  at 
$2.8237,  $2.8602  and  $2.8967  corresponding  to  in- 
terest rates  of  5,  6  and  7  per  cent. 

Brooklyn  and  Harlem  Stations 
The  marine. operations  to  and  from  Brooklyn  and 


Table  19  —  Cost  Elements  Per  Ton  as  in  Table  17,  Brought  to  1918  Scale 

op  Prices 

Direct  Fixed 

Successive  operations                           cost  charges  Total 

Classification  at  break-up  yard $.1364  $.0335  $.1699 

Breaking  bulk  at  transfer  station 6667  .0078  .6745 

Line  haul  between  yards  and  terminals .1034  .0490  .1514 

Switching  and  bridging  at  waterfront 2528  .1537  .4065 

Car-float  operations 3280  .0500  .3780 

Handling  freight  at  terminal  stations 9416  .3690  1.3106 

Total  by  operations $2.4279  $.6630  $3.0909 

Average  total  per  ton  delivered $1.6361  $.6164  $2.2525 


Present  Railroad  Facilities,  Methods,  Tonnages  and  Costs 


165 


Harlem  stations  tend  to  be  more  costly  per  ton  of 
freight  moved  because  of  the  greater  distance  of  water 
travel.  On  the  other  hand  a  large  percentage  of  the 
stations  are  float-bridge  terminals,  at  which  the  con- 
signee receives  coarse  freight  on  team  tracks  and  un- 
loads it  himself,  saving  the  carrier  that  expense.  The 
records  do  not  permit  a  precise  comparison  between 
these  stations  and  the  Manhattan  stations. 

Lighterage 

Precise  figures  for  the  cost  of  lighterage  service 
were  not  obtainable  because  of  the  absence  of  records 
of  the  cost  of  unloading  goods  from  lighters  at  the 
point  of  delivery  and  loading  them  upon  lighters  at 
the  point  of  receipt.  The  first  three  successive  opera- 
tions shown  in  Tables  16-19  for  car-float  service  are 
the  same  for  lighterage  service.  The  marine  opera- 
tions were  found  to  average  about  40  cents  per  ton 
higher  than  the  marine  operations  in  the  car-float  serv- 
ice. The  handling  charges  at  the  lighterage  piers  were 
determined,  and  were  found  to  average  considerably 
less  than  the  handling  charges  at  pier  stations.  The 
unknown  element  is  the  handling  charge  at  the  other 
end  of  the  lighterage  journey,  but  it  can  probably  be 
assumed  to  be  about  the  same  as  that  at  the  lighterage 
pier.  On  this  basis  the  total  handling  charge  will 
probably  average  about  37.3  cents  more  than  the 
handling  charge  in  the  car-float  operation,  and  the 
total  lighterage  operation  at  1914  prices  will  be 
brought  to  $2.3710  per  ton. 

Because  of  the  difficulty  of  ascertaining  this  figure 
for  handling  at  the  ship  or  the  point  of  local  origin 
or  destination,  no  attempt  has  been  made  to  arrive  at 
a  precise  figure  for  the  1918  cost  of  lighterage.  As 
prices  have  gone  up  roughly  proportionally,  the  total 
operation  in  1918  must  have  been  costing  at  least 
$3  per  ton. 

Private  Terminals 

Private  terminals  received  from  the  carriers  in  1914 
from  3  to  4.2  cents  per  100  lb.  for  their  service,  which 
replaced  the  marine  operations  and  the  terminal 
handling  operations  of  the  carriers,  but  did  not  relieve 
them  of  the  first  four  operations  covered  in 
Tables  16-19.  At  these  rates  the  allowance  to  the 
private  terminal  averaged  about  70  cents  per  ton, 
corresponding  to  $1.1891  average  costs  to  the  carrier 
to  operate  their  own  Manhattan  facilities.  This 
would  seem  to  substantiate  the  assertions  of  the  private 
companies  that  at  the  1914  rates  their  terminal  opera- 
tions were  not  profitable. 

The  rates  have  been  materially  increased  since  1914, 
the  limits  now  being  84  cents  and  $1.48  per  ton. 
These  figures  would  bring  the  average  allowance  made 
by  the  railroads  up  to  99  cents  per  ton  as  compared 
with  a  cost  to  operate  their  own  Manhattan  facilities 
of  $1.6886  per  ton.  The  new  rates  do  not  seem  to 
have  more  than  taken  up  the  increased  cost. 

VI— MISCELLANEOUS  STUDIES 

Of  the  miscellaneous  railroad  studies  not  classifiable 
as  either  tonnage  or  cost  studies  have  been  mentioned 
the  studies  of  the  empty  movement  and  wasted  effort 
in  the  Manhattan-station  service,  and  the  car-detention 
studies. 


Excess  Empty  Movement  and  Wasted  Effort 

Study  of  the  charts,  Figs.  21-30,  will  reveal  much 
as  to  the  causes  of  the  large  empty-car  movement. 
For  example,  it  will  show  that  whereas  the  preponder- 
ance of  the  total  traffic  is  inbound,  the  greater  part  of 
the  traffic  from  Pier  41  is  outbound,  and  consequently 
there  must  be  a  large  movement  of  empty  cars  inbound 
to  receive  this  freight.  The  reason  is  not  so  apparent 
why  at  Pier  23,  where  the  tonnage  is  almost  balanced, 
there  is  a  movement  in  each  direction  of  approximately 
one  empty  car  to  two  loaded  cars. 

There  are  three  principal  underlying  causes  of  this 
empty  movement,  apart  from  the  preponderance  of 
inbound  freight  —  a  condition  which  cannot  be  con- 
trolled. The  three  causes  are  the  lighter  loading  of 
westbound  cars,  which  makes  it  necessary  to  bring 
empty  cars  to  the  stations  even  when  the  tonnage  in 
the  two  directions  is  balanced;  the  preponderance  of 
westbound  traffic  at  certain  individual  stations,  and 
the  per  diem  rules  of  the  American  Railway  Associa- 
tion. These  per  diem  rules  impose  a  charge  against 
each  road  for  holding  the  cars  of  the  other  roads,  and 
the  charge  is  sufficiently  high  to  impel  the  road  in  most 
instances  to  return  its  foreign  cars  as  promptly  as 
j>ossible.  This  means  that  foreign  cars  arriving  with 
loads  at  a  terminal  are  not  held  for  reloading  unless 
freight  is  available  for  points  on  the  line  of  the 
owner,  the  railroads  finding  it  cheaper  to  turn  the  cars 
back  empty  and  bring  in  other  empty  cars  for  the  out- 
bound freight.  This  is  the  most  prolific  cause  of  the 
empty  movement,  and  is  one  which  if  removed  by  a 
pooling  of  equipment  authorized  bv  the  Federal  author- 
ities would  greatly  reduce  terminal  costs  at  the  Port 
of  New  York  and  elsewhere. 

The  cost  of  this  wasted  effort  due  to  the  moving  of 
excess  empty  cars  into  and  out  of  the  terminals  under 
consideration  amounted  in  1914  to  6.95  per  cent  of 
the  total  cost  of  the  terminal  operation,  or  17.26  per 
cent  of  the  car-handling  costs,  according  to  the  special 
study  previously  mentioned.  This  means  70  cents 
j>er  car  delivered  or  11  cents  per  ton  delivered.  Of 
this  6.95  per  cent,  1.97  per  cent  is  ascribable  to  lighter 
loading  westbound,  0.64  per  cent  to  preponderance 
of  outbound  traffic  at  individual  stations  and  4.34  per 
cent  to  the  per  diem  rules  and  other  causes.  The 
necessary  empty  movement  to  take  care  of  the  pre- 
ponderance of  inbound  traffic  was  not  considered. 

Car  Detention 

The  special  study  of  the  average  time  required  by 
a  car  serving  a  West  Side  terminal  to  make  the  turn- 
around from  break-up  yard  to  break-up  yard  showed 
this  to  be  approximately  three  and  one-half  days.  To 
handle  the  9,000,000  tons  of  freight  indicated  by  the 
trend  curve  (Fig.  18)  for  the  tonnage  expected  in 
1924  at  the  Manhattan  stations  served  by  the  New 
Jersey  railroads  and  the  New  York  Central  would 
require  2,500,000  car-days,  it  is  estimated.  The 
system  recommended  would  require  850,000  car-days. 
The  saving  would  be  about  1,650,000  caivdays,  which 
at  the  prevailing  per  diem  rates  of  75  cents  would 
amount  to  $1,237,500  per  year. 


CHAPTER  7 
Present  Steamship  Facilities,  Methods,  Tonnages  and  Costs 


I  —  GENERAL 

Probably  45,000,000  tons  of  freight,  the  Commission 
estimates,  entered  or  left  the  Port  of  New  York  in 
1914  by  water.  This  figure  if  correct  is  60  per  cent  of 
that  for  the  rail  tonnage  for  the  same  year,  as  recorded 
in  the  preceding  chapter.  The  precise  percentage,  for 
reasons  that  will  be  set  forth,  may  differ  materially 
from  that  indicated;  but  in  any  event  the  water  ton- 
nage, as  was  to  be  expected,  is  comparable  in  importance 
with  the  rail  tonnage. 

The  almost  total  dissimilarity  between  steamship  and 
railroad  methods  of  administration  and  record  keeping 
made  it  necessary  to  follow  entirely  different  courses  in 
the  study  of  existing  conditions.  Instead  of  twelve  rail- 
road companies  of  fixed  identity  we  have  some  two  hun- 
dred steamship  and  steamboat  companies  of  constantly 
changing  identity.  Instead  of  ownership  and  direc- 
tion within  the  United  States,  we  have  it  in  many 
instances  in  foreign  countries.  Instead  of  record  keep- 
ing in  accordance  with  rules  prescribed  by  Federal  and 
State  governmental  bodies,  we  have  a  freedom  restricted 
only  by  international  rules  and  certain  local  require- 
ments. Instead  of  a  single  Railroad  Administration 
authorizing  the  Commission  to  go  minutely  into  the  rail- 
roads' tonnage  and  cost  records,  we  have  the  two  hun- 
dred individual  steamship  companies  with  various  atti- 
tudes toward  the  Commission,  but  almost  all  inclined, 
for  good  reasons  influenced  by  keen  competition,  to 
guard  such  records  as  they  have.  Instead  of  figures 
for  actual  tonnages  of  freight  moved,  kept  by  the  rail- 
roads themselves,  we  have  only  the  cargo-carrying  capac- 
ities of  the  ships,  kept  by  the  United  States  Custom 
House  for  quite  another  purpose  than  to  measure  ton- 
nage moved.  Instead  of  records  of  all  railroad  tonnage, 
we  have  almost  a  total  absence  of  data  of  even  the  ves- 
sels plying  in  certain  important  branches  of  water  trans- 
location —  the  Long  Island  Sound  and  the  Hudson 
River  trade. 

Thus  the  dissimilarity  of  the  records  is  almost  com- 
plete. That  of  the  operating  methods  is  hardly  less  so. 
The  railroad  companies  carry  their  freight  in  about  a 
half  dozen  fairly  standardized  types  of  cars,  hauled  by 
locomotives  over  standard-gage  tracks.  The  steamship 
companies  bring  into  the  Port  hundreds  of  types  of  ves- 
sels, of  all  sizes  and  shapes.  Railroad  cars  are  loaded 
and  unloaded  day  in  and  day  out  by  a  small  number  of 
methods,  and  although  railroad  terminal  operations  are 
more  complex  at  New  York  than  at  any  other  port,  all 
of  the  common  operations  can  be  described  within  a 
reasonable  compass.  Steamships  (and  sailing  vessels) 
are  of  so  many  types,  with  such  variations  in  number, 
size  and  location  of  hatches  and  tackle,  and  so  wide  a 
range  of  trade  demands,  that  the  discharging  and  reload- 
ing of  each  ship  is  something  of  a  problem  unto  itself, 


and  any  attempt  to  select  and  describe  the  most  preva- 
lent methods  of  procedure  is  fraught  with  the  danger 
that  the  exceptions  may  be  more  numerous  than  the  rules. 

II  — AIMS  AND  METHODS  OF  STUDY 

There  were  four  principal  aims  in  the  study  of  ship- 
ping, as  follows : 

1.  To  obtain  data  as  to  the  number  and  character  of 
vessels  transporting  freight  into  or  out  of  the  Port  of 
New  York  in  an  extended  period,  and  the  amount  of 
cargo  transported. 

2.  To  learn  as  much  as  possible  about  the  perform- 
ances in  port  of  typical  ships,  including  active  and  idle 
time  of  the  ships  as  a  whole  and  of  its  individual  hatches 
or  ports,  and  methods,  rates  and  cost  of  discharging  and 
loading  cargo. 

3.  To  examine  the  performances  at  typical  piers  in 
similar  detail  —  as  to  number  of  ships  and  amount  of 
cargo  handled  in  a  given  period. 

4.  To  derive  information  as  to  preponderating  com- 
modities and  character  and  dimensions  of  packages. 

Five  general  lines  of  study  were  followed:  (1) 
Listing  of  companies  doing  business  between  New  York 
and  the  various  parts  of  the  world;  (2)  collection  and 
study  of  custom-house  records  for  a  period  of  thirteen 
years  with  supplementary  study  of  other  governmental 
records;  (3)  clockings  and  cost  analyses  of  the  dis- 
charging and  loading  operations  of  seven  vessels  in  as 
many  classes  of  trade;  (4)  minute  analyses  of  perform- 
ance records  placed  at  the  disposal  of  the  Commission 
covering  business  in  many  parts  of  the  world;  and  (5) 
tabulation  from  the  daily  maritime  news  service  for  a 
period  of  months  of  the  movements  of  vessels  into  and 
out  of  port  to  determine  their  length  of  stay  in  port. 

Listing  of  Facilities 

The  outstanding  distinction  between  the  plant  of  a 
steamship  company  and  that  of  a  railroad  company  is 
that  whereas  the  railroad  company,  except  as  it  may 
acquire  trackage  rights  from  or  make  traffic  agreements 
with  other  companies,  must  confine  its  land  operations 
to  its  own  rails,  the  steamship  company  is  bound  to  no 
such  limitations  on  the  high  seas.  Consequently  the 
steamship  company's  facilities  for  doing  business  can- 
not be  as  readily  catalogued  as  can  those  of  the  railroad 
company.  The  steamship  company  may  have  a  large 
fleet  whoee  ships  go  to  many  ports  of  the  world,  only  a 
few  of  which  are  in  the  New  York  trade;  or  the  com- 
pany may  operate  only  tramp  vessels,  such  vessels  com- 
ing to  New  York  at  quite  irregular  intervals  as  traffic 
offers.  Many  of  the  ships  themselves  are  not  owned  by 
the  companies  that  operate  them,  but  merely  chartered 
for  particular  voyages. 
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At  the  Port  of  New  York  there  are  as  previously 
mentioned  about  two  hundred  steamship  and  steamboat 
companies  doing  business.  Only  a  comparatively  small 
percentage  of  the  waterfront  and  other  property  they 
occupy  is  owned  by  them.  What  may  be  considered  the 
permanent  occupancy  of  individual  companies  ranges 
from  part  of  a  single  pier  to  several  groups  of  piers  in 
different  parts  of  the  harbor,  in  addition  to  which  many 
companies,  to  take  care  of  wide  fluctations  in  their  vol- 
ume of  traffic,  arrange  for  berthings  at  piers  owned  or 
leased  by  other  companies.  The  identities  of  the  com- 
panies are  frequently  changing,  the  changes  having  been 
especially  numerous  since  the  beginning  of  the  war. 

Under  the  circumstances  it  has  been  considered  de- 
sirable merely  to  list  as  many  as  possible  of  the  com- 
panies serving  each  of  the  trade  zones,  and  to  state  in 
general  terms  the  voluntary  assignment  of  certain  parts 
of  the  waterfront  of  the  Port  to  certain  zones  and 
classes  of  tr$de. 

Custom-House  and  Other  Government  Records 

Drawing  off  and  analyzing  the  custom-house  records 
involved  a  procedure  analogous  to  the  study  of  railroad 
tonnages,  except  that  the  figures  were  all  at  one  point 
instead  of  scattered  among  a  large  number  of  railroad 
offices.  The  actual  number  of  records  examined  was 
possibly  as  great  in  the  one  case  as  in  the  other.  The 
records,  like  those  of  the  railroads,  were  not  in  precisely 
the  form  desired  for  this  investigation,  and  there  had  to 
be  a  continuous  process  of  selection. 

Drawing  off  the  records  consumed  the  time  of  two 
men  for  a  period  of  weeks,  and  the  work  of  assembling 
and  analysis  took  equally  long  in  the  engineer's  office. 
The  data  for  total  tonnage  cover  each  month  from  1907 
to  1919  inclusive.  For  four  years  —  1913,  1914,  1918 
and  1919  —  the  tonnages  are  subdivided  by  countries. 

Considerable  effort  was  spent  to  locate  some  agency 
which  collected  data  leading  to  a  knowledge  of  the  total 
aggregate  movement  of  all  goods  moving  into  and  out  of 
New  York  Harbor  by  water,  but  it  became  evident 
finally  that  no  such  agency  existed  and  that  of  the  few 
that  did  record  information  of  this  general  nature  the 
United  States  Division  of  Customs  was  the  most  re- 
liable and  could  supply  a  greater  percentage  of  the  total 
desired  than  any  of  the  others. 

The  United  States  Government  requires  all  vessels 
engaged  in  the  foreign  trade  to  submit  to  the  customs 
authorities  entrance  and  clearance  papers.  This  in- 
cludes American  ships  as  well  as  foreign.  In  addi- 
tion, any  vessel  having  in  her  hold  cargo  that,  originated 
in  a  foreign  country  which  has  not  yet  been  appraised 
by  customs  officials  in  order  that  the  proper  import 
duties  may  be  levied  is  also  required  to  submit  docu- 
ments listing  her  cargo.  This  in  turn  secures  the  list- 
ing of  a  goodly  number  of  vessels  moving  coastwise 
carrying  goods  that  are  being  transshipped  between 
American  ports.  It  is  these  requirements,  therefore, 
that  constitute  the  basis  for  the  records  from  which  the 
figures  herein  are  derived. 

a 

Limitations  of  Custom-House  Records 

While  the  customs  figures  have  great  virtue  in  their 
extent  and  accessibility,  they  present  several  short- 
comings when  the  attempt  is  made  to  apply  them  to 


this  analysis  of  the  Port  of  New  York.  One  of  these  is 
the  fact  that  the  statistics  are  for  an  area  much  larger 
than  that  which  comprises  the  local  Port  of  New  York. 
As  defined  in  the  customs  regulations  of  the  United 
States  Treasury  Department  for  1916,  the  New  York 
District  consists  of  twenty-six  counties  in  the  State  of 
New  York  and  eight  in  the  State  of  New  Jersey,  em- 
bracing Albany,  all  of  northern  New  Jersey  and  south- 
eastern New  York  State  to  the  Delaware  River,  and  all 
of  Long  Island.  This  district  has  six  so-called  ports 
of  entry  —  New  York,  Albany,  Patchogue,  Greenport, 
Perth  Amboy  and  Newark  —  at  each  of  which  a  cus- 
toms officer  is  stationed  with  authoiity  to  enter  and  clear 
vessels  and  collect  duties  on  imports. 

Extensive  as  is  this  area  and  numerous  as  are  its 
ports  of  entry,  probably  95  per  cent  of  the  tonnage 
recorded  in  the  district  is  handled  at  the  New  York 
port  of  entry  alone,  which  comprises  most  of  the  local 
Poit  of  New  York.  No  area  is  actually  defined  in  the 
customs  regulations  for  any  of  the  ports  of  entry,  and 
the  territory  that  each  covers  is  arbitrarily  determined 
from  time  to  time  for  the  purpose  of  patrolling  the 
waterfront  to  prevent  smuggling.  A  man  entering  a 
cargo  of  imported  goods  may  have  his  ship  papers 
recorded  at  any  of  the  ports  of  entry  within  the  district. 
It  usually  happens  to  be  the  one  nearest  the  vessel  or 
his  bonded  warehouse,  which  is  in  the  neighborhood  of 
New  York  Harbor.  Hence  the  figures  are  believed  to 
reflect  foreign  tonnage  movements  for  the  Port  of  New 
York  rather  completely  and  also  give  a  fair  idea  as  to 
part  of  the  coastwise  movement. 

Another  shortcoming  of  the  customs  statistics  as 
regards  their  use  in  this  investigation  is  that  only  such 
vessels  as  are  moving  in  the  foreign  trade  or  carrying 
foreign  goods  under  bond  in  the  coastwise  trade  are 
required  to  be  recorded. 

Merely  to  provide  their  owners  or  operators  with  a 
public  record  of  their  movements  to  establish  evidence 
as  to  the  relative  position  of  the  ship  on  its  route  in 
case  of  mishap  or  disaster,  and  thereby  make  secure  the 
insurance  due,  a  large  percentage  of  the  vessels  carrying 
exclusively  domestic  goods  between  New  York  and 
other  coastwise  ports  are  voluntarily  registered  at  the 
custom-house. 

The  third  and  most  disconcerting  limitation  of  the 
custom-house  figures  is  the  fact  that  the  amount  of  the 
cargo  is  not  given,  and  only  the  net  tonnage  of  the  vessel 
is  available,  which  is  an  index  of  the  space  in  which 
cargo  and  passengers  could  have  been  carried.  This 
makes  it  necessary  to  ascertain  as  accurately  as  possible 
the  average  degree  of  loading  of  all  vessels,  and  reduce 
the  net  tonnage  to  cargo  tons  by  means  of  an  estimate. 

Therefore  no  precise  comparison  can  be  made  be- 
tween the  amount  of  freight  handled  in  a  year  by  the 
railroads  and  that  handled  by  the  steamships.'  The 
approximation  is  less  inaccurate  than  might  first  ap- 
pear, for  the  reason  that  each  steamship  represents  a 
heavy  investment  and  every  effort  is  made  to  provide 
her  with  full  cargo,  whereas  if  she  has  cargo  in  only  one 
direction  and  enters  or  leaves  the  port  without  cargo, 
the  records  in  the  case  of  the  heaviest  classified  move- 
ment, the  so-called  "  foreign  direct,"  show  her  as  enter- 
ing or  clearing  "  in  ballast."  These  figures  further- 
more give  the  number  of  vessels  that  enter  and  clear  the 
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harbor  and  afford  an  excellent  idea  of  the  volume  of 
shipping  and  the  amount  of  berthing  space  necessary  to 
accommodate  it. 

Customs  statistics  show  the  number  and  net  tonnages 
of  vessels  entering  and  clearing  the  port,  subdivided  in 
part  into  those  with  cargo  and  those  in  ballast,  and  sub- 
divided further  into  five  general  groups  —  those  in  the 
foreign  trade  direct,  those  with  coast  wise- in-bond  cargo, 
those  clearing  via  another  American  port,  those  clearing 
by  being  permitted  to  proceed  with  residue  of  cargo,  and 
those  clearing  for  non-contiguous  territory.  The  first 
and  second  subdivisions  apply  only  to  vessels  clearing. 

Vessels  is  Foreign  Trade  Direct 
Vessels  are  classified  as  in  foreign  trade  direct  when 
they  enter  direct  from  or 
clear  direct  for  some  foreign 
port.  In  other  words,  the 
ship's  last  port  of  call  before 
entering  or  its  first  port  of 
call  after  clearing  New  York 
must  be  in  foreign  territory. 
Of  the  total  figures  obtained 
from  customs,  this  is  easily 
the  predominant  class,  and  it 
is  thought  to  represent  a  vol- 
ume equal  to  about  50  per 
cent  of  the  aggregate  total  of 
the  salt-water  traffic.  A  ves- 
sel may,  however,  be  in  this 
clas3  entering  and  another 
clearing,  or  vice  versa, 

For  each  ;>f  four  years,  as 
previously  stated,  this  move- 
ment is  subdivided  into  the 
countries  of  origin  and 
destination.  Instructions  by 
the  Treasury  Department  for 
such  separation,  in  effect 
since  11)01.  read  as  follows: 

"To  secure  uniform  and  correct  returns  of  tonnage,  collectors 
nf  custom*,  in  tabulating  clearances  of  vessels  for  foreign  ports, 
will  credit  the  tonnage  to  the  first  foreign  port  at  which  the  ves- 
sel will  enter  for  discharge  of  cargo,  an  shown  in  the  clearance 
paper;  but  if  the  bulk  of  the  cargo  is  to  be  discharged  at 
some  other  foreign  port,  the  tonnage  will  be  credited  to  that 
port.  In  the  case  of  entries,  the  first  foreign  port  from  which 
the  vessel  sailed  with  cargo  for  the  United  States  is  that  to 
which  the  entered  tonnage  will  he  credited  in  the  collector's 
returns;  but  such  credit  will  not  govern  necessarily  in  the  col- 
lection of  tonnage  tax  or  the  requirement  of  bills  of  health." 

With  these  instructions  in  effect,  it  is  evident  that 
some  cargo  destined  for  the  smaller  ports  is  credited  to 
the  larger  ports.  This  applies  especially  to  the  vessels 
in  liner  service.  Tramp  vessels  reflect  more  accurately 
a  proper  distribution. 

A  still  less  accurate  picture  of  the  entering  tonnage 
by  countries  of  origin  is  portrayed,  because  the  entire 
amount  of  cargo  in  the  vessel's  hold  is  credited  on  the 
records  as  having  for  its  point  of  origin  the  first  port 
of  departure.  If  a  ship  leaves  India  for  New  York 
with  a  few  tons  of  cargo  and  stops  at  Suez  and  Gibraltar 
to  complete  the  larger  part  of  her  loading,  the  entire 
cargo  is  credited  to  India. 


vehicle  for  high-seas  movement  the  world  over,  and  inas- 
much as  the  business  done  in  the  outlying  regions  of 
the  world  by  New  York,  though  large  in  volume,  is 
relatively  small  compared  to  the  total  —  and  to  that 
in  and  around  the  Atlantic  Ocean  basin — the  figures 
give  an  excellent  index  in  the  rough  of  New  York's 
foreign  trade,  provided  stress  is  laid  not  on  actual 
quantities  but  on  proportions  various  regions  enjoy  of 
the  total  business. 

Vessels  with  Coastwise-in-Bo.nd  Cargo 
The   most   difficult   category   to  analyze  ia   that   of 
vessels    with     coastwise-in-bond    cargo.       What     pro- 
portion of  the  total  number  of  ships  the  non-bonded 


Ship  Moored  Alongside  Navy  Base  Pier  in  Brooklyn 


vessels  voluntarily  entered  constitute  has  not  been 
ascertained.  With  great  labor  it  could  be  extracted 
from  the  original  records,  but  not  within  a  period  of 
time  commensurate  with  its  value. 

Vessels  clearing  via  another  port  are  those  either 
in  ballast  or  with  a  partial  cargo  bound  for  some  other 
American  port  to  complete  loading  or  obtain  a  full 
cargo  before  departing  for  a  foreign  port. 

Ships  clearing  by  being  permitted  to  proceed  with 
residue  of  cargo  are  on  the  other  hand  ships  with  cargo 
remaining  for  other  ports  after  the  New  York  cargo  has 
been  discharged. 

STiips  charing  for  non-contiguous  territory  are  those 
plying  to  and  from  the  protectorates  of  the  United 
States,  such  as  Hawaii,  the  Philippines  and  Porto 
Rico.  The  nature  of  those  operations  is  foreign,  but 
they  are  classified  as  coastwise.  Their  total  tonnage  is 
only  a  very  small  percentage  of  the  total. 

Vessels  clearing  via-  another  American  port  and  those 

permitted  to  proceed  with  residue  of  cargo,  as  well  as 

a  large  percentage    (theoretically  all)    of  the  vessels 

designated  as  with  coastwise-in-bond  cargo,  should  be 

Inasmuch  as  the  tramp  steamer  during  the  years  for      added  to  the  foreign-direct  movement  to  ascertain  the 

which  the  figures  were  obtained  has  been  the  major      total  of  ships  handling  exports. 
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do  information  is  obtainable 
except  with  respect  to.  the 
small  percentage  of  goods 
shipped  from  tidewater  for 
points  on  the  canals  of  New 
York  State. 


Interior  of  Upper  Deck  of  Manhattan's  Most  Modern  Pier 


Unrecorded     Coastwise,     Sound     and     River 
Movement 

To  arrive  at  the  unrecorded  coastwise  movement  a 
comparison  was  made  between  the  entries  for  the  lines 
engaged  in  the  purely  domestic  coastwise  trade  and  the 
known  sailings  of  the  same  lines'for  the  same  period. 
It  was  found  that  during  the  year  best  covered  by  the 
records  (1919)  practically  every  sailing  of  the  five 
principal  coastwise  lines  was  voluntarily  recorded. 
This  test  was  taken  as  evidence  that  the  unrecorded 
coastwise  movement  with  respect  to  clearances  is  onlv 
a  small  percentage  of  the  movement  .recorded  as  coast- 
wise-in-bond. 

The  foregoing  applies  only  to  the  "  open  sea''  coast- 
wise movement.  The  Long  Island  Sound  traffic  comes 
in  a  different  category.  Here  we  have  no  data  as  such 
in  customs  as  to  the  movement  of  the  vessels,  hut  we 
have  o'her  Government  figures  showing  the  weight  of 
cargo  during  certain  years.    As  to  Hudson  River  traffic, 


Estimates  of  Cargo  Ton- 
nage 
The  tonnages  of  vessels 
entering  and  clearing  the 
Port  were  thus  largely  but  by 
no  means  wholly  matters  of 
record.  When  it  came  to  the 
tonnages  of  cargo  the  problem 
became  almost  entirely  one  of 
estimating,  in  which  many 
factors  had  to  be  assumed. 
Where,  as  in  most  cases,  the 
basic  data  were  the  capacities 
of  the  ship3,  account  was 
taken  of  the  percentage  of 
ships  moving  in  ballast,  the 
relative  percentages  of  passen- 
lips,  the  percentages  of  cargo 
and  on  freight  ahip3,  the  prob- 
able degree  to  which  the  space  was  utilized  in  each  class 
of  ship,  the  average  relation  of  weight  to  volume  for 
the  cargo  in  different  classes  of  trade,  and  other 
factors.  To  the  figures  derived  by  these  estimating 
processes  were  added  those  derived  from  the  actual 
records  of  cargo  tonnages.  Although  the  long  ton 
(2,240  lb.)  is  the  common  unit  in  shipping  practice, 
the  quantities  have  been  reduced  to  short  tons 
(2,000  lb.)  to  make  them  comparable  with  the  railroad 
tonnages. 

To  arrive  at  the  most  recent  performances  least 
affected  by  the  war,  and  at  the  same  time  have  figures 
comparable  with  the  railroad  figures,  the  year  1914 
was  selected  for  the  study.  The  estimates  are  derived 
from  clearances  from  the  Port.  Ships  and  cargo  enter- 
ing the  Port  present  still  greater  problems,  and  the 
Commission  found  it  impossible  to  make  a  satisfactory 
estimate  of  them  in  the  time 
available. 


ger  ships  and  freight  t 
space  on  passenger  ship: 


Interior  of  Lower  Deck  of  Manhattan's  Most  Modern  Pier 


Clockings  and  Cost 
Analyses 

Clockings  of  cargo  trans- 
fer operations,  ■comparable 
to  the  clockings  of  railroad 
facilities,  were  made  of 
nine  ships  selected  to  rep- 
resent characteristic  classes 
of  trade  or  distinguish- 
ing features  of  size  or  de- 
sign of  vessel.  In  most 
instances  the  entire  trans- 
fer operation  was  followed 
through  from  the  begin- 
ning  of   discharging   to   the 
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completion  of  loading.  In  addition  to  the  records 
of  time,  tonnage  transferred  and  men  employed 
thus  obtained,  as  much  information  as  possible  was 
secured  from  the  steamship  company  officials  with 
respect  to  wage  scales  and  other  matters  bearing  on  the 
cost  of  operation.  It  was  not  feasible  as  in  the  case  of 
the  railroads  to  have  the  statistical  department  go 
minutely  into  the  steamship  companies'  records,  but 
by  means  of  the  basic  cost  figures  obtained  at  the  piers, 
an  analysis  of  direct  operating  costs  was  made  com- 
parable in  accuracy  to  the  figures  under  the  heading 
of  "  Direct  Costs  "  in  the  railroad  cost  analyses. 

Vessels  Clocked 

The  nine  vessels  clocked  may  be  briefly  described  as 
follows : 

1.  A  ship  with  a  net  tonnage  of  1,079  tons,  engaged 
in  the  trade  between  New  York  and  Venezuela  and 
hereinafter  designated  as  the  V;  a  ship  with  three 
hatches,  bringing  coffee,  sugar  and  miscellaneous 
freight  to  a  pier  without  railroad  tracks,  and  carrying 
away  miscellaneous  cargo  for  two  ports  in  Venezuela 
and  two  enroute. 

2.  A  ship  with  a  net  tonnage  of  2,948  tons,  employed 
in  the  trade  between  New  York,  Cuba  and  Mexico  and 
hereinafter  called  the  M;  a  coastwise  ship  with  four 
hatches  and  two  side  ports,  bringing  miscellaneous 
freight  to  a  pier  without  railroad  tracks,  and  carrying 
away  miscellaneous  cargo  for  Havana,  Progreso,  Vera 
Cruz  and  Tampico. 

3.  A  gulf  liner  with  a  net  tonnage  of  4,055  tons, 
plying  between  New  York  and  Galveston  and  herein- 
after referred  to  as  the  0 ;  a  modern  oil-burning  steel 
freighter  with'  a  high  ratio  of  net  to  gross  tonnage, 
having  five  large  hatches,  eleven  winches  and  twelve 
side  porta,  all  making  for  a  rapid  discharge  or  intake 
of  cargo ;  discharging  performed  at  one  pier  and  reload- 
ing at  an  adjacent  pier,  both  without  railroad  tracks. 

4.  A  transatlantic  liner  of  15,638  net  tons,  plying 
between  New  York  and  Liverpool  and  hereinafter 
called  the  L ;  a  fast  vessel  with'  seven  hatches,  built  to 
carry  both  passengers  and  freight,  but  arriving  in 
ballast  on  this  occasion,  docking  at  a  pier  without  rail- 
road tracks  and  receiving  a  miscellaneous  cargo,  a  con- 
siderable part  of  which  was  meat  brought  to  the  ship 
on  lighters  and  car  floats. 

5.  A  ship  of  743  net  tons  plying  between  New  York 
and  Colombia,  hereinafter  called  the  H. 

6.  A  ship  of  1,617  net  tons  in  the  trade  between 
New  York  and  Porto  Rico,  referred  to  as  the  E. 

7.  A  ship  of  4,077  net  tons  in  the  trade  between 
New  York  and  Porto  Rico,  referred  to  as  the  F. 

8.  A  Long  Island  Sound  freighter,  referred  to  as 
the  D. 

9.  A  Long  Island  Sound  passenger  steamer,  referred 
to  as  the  B. 

In  the  case  of  all  of  these  ships  the  transferring  was 
done  by  means  of  ship's  tackle,  with  or  without  the 
assistance  of  cargo  masts  on  the  pier  side  and  lighter 
derricks  on  the  offshore  side.  A  large  part  of  the 
transferring  was  done  by  lighters.  During  one  opera- 
tion the  ship  was  breasted  off  for  the  receipt  of  bunker 


coal,  and  the  opportunity  was  afforded  both  to  clock  the 
coaling  operations  and  to  observe  the  effect  of  the 
bunkering  on  the  general  cargo  transferring  work. 

Four  Operations  in  Cargo  Transfer 

Before  the  clockings  were  begun  preliminary  analyses 
were  made  of  the  operations  of  discharging  and  load- 
ing cargo  so  as  to  separate  and  bring  out  each  component 
movement  in  the  process.  It  was  concluded  that  there 
were  ordinarily  four  in  discharging  and  four  in  load- 
ing. In  the  discharging  of  cargo  the  operations  are 
as  follows: 

1  — Breaking  Out,  which  involves  the  work  of  mov- 
ing the  freight  from  its  place  in  the  ship's  hold  to  the 
net  or  sling  to  which  the  ship's  tackle  is  hooked. 

2  —  Hoisting,  which  embraces  hooking  the  ship's 
tackle  to  the  loaded  sling  or  net,  raising  the  load  from 
the  hold,  moving  it  over  the  ship's  deck,  lowering  it  to 
the  deck  of  the  lighter  or  the  floor  of  the  pier  or  trans- 
ferring it  to  the  hook  of  another  tackle,  unhooking  the 
ship's  tackle  and  returning  it  to  the  hold  of  the  vessel. 
Where  the  freight  does  not  pass  through  a  hatch  but  is 
trucked  from  the  hold  through  side  ports  to  pier  or 
lighter  the  hoisting  operation  disappears. 

3  —  Trucking  or  Carrying,  which  includes  trucking 
the  freight  by  hand  or  power  truck  or  the  movement  of 
it  by  any  other  means,  such  as  on  the  backs  of  carriers, 
from  the  place  of  its  deposit  by  the  ship's  tackle  to  the 
point  where  it  is  to  be  stowed,  and  the  return  of  the 
empty  truck  or  the  carrier  to  the  point  for  receiving  the 
next  load. 

4  —  Mowing,  which  involves  placing  the  freight  on 
the  pier  or  lighter,  including  any  necessary  tiering. 

The  four  stages  in  loading  are  as  follows : 

1  —  Breaking  Down,  which  involves  moving  the 
freight  from  its  place  of  storage  on  the  pier  or  lighter 
to  a  hand  or  power  truck,  or  to  the  ship's  tackle  if  the 
freight  is  so  situated  that  no  intervening  movement  is 
necessary. 

2  —  Trucking  or  Carrying. 

3  —  Hoisting.  Trucking,  carrying  and  hoisting 
may  be  defined  as  in  discharging,  except  for  the  reversal 
of  the  direction  of  the  load. 

4  —  Stowing,  which  in  loading  means  the  placing  of 
the  cargo  in  position  in  the  hold  of  the  ship. 

Organization  of  the  Clockings 

Substantially  the  same  organization  previously  em- 
ployed in  the  railroad  clockings  made  the  steamship 
clockings.  Aside  from  several  men  making  advance 
surveys  and  planning  the  clockings,  a  force  of  twenty- 
four  men  was  used,  divided  into  eight-hour  or  twelve- 
hour  shifts.  The  number  of  men  and  working  hours 
per  shift  depended  on  the  hours  the  work  under  observa- 
tion continued,  which  were  more  or  less  variable  because 
of  weather  and  other  conditions. 

As  it  was  necessary  to  do  the  clocking  without  delay 
to  or  interference  with  the  normal  work  of  transferring 
cargo,  one  of  the  extra  men  visited  each  pier  before  the 
arrival  of  the  ship  to  be  clocked  in  order  to  obtain  any 
information  which  might  facilitate  the  clocking.  He 
also  visited  the  offices  of  the  steamship  companies  and 
obtained  information  as  to  rates  of  pay  for  labor,  prices 
paid  for  coal,  details  of  pier  overhead  cost  and  other 
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facts  pertinent  to  the  study.  Hearty  co-operation  was 
accorded  the  Commission's  force  by  most  of  the  steam- 
ship officials  encountered. 

Character  of  Information  Recorded 

Forms  were  prepared  for  recording  the  time  and 
labor  consumed  by  each  movement  or  step  in  the  opera- 
tions. For  recording  the  flow  of  cargo  through  each 
hatch  —  the  result  of  the  time  and  labor  expended  — 
forms  were  used  on  which  the  tonnages  discharged  or 
loaded  could  be  rapidly  noted.  Special  forms  were 
employed  for  recording  certain  data  on  the  work  of 
lighters  engaged  in  the  transfer,  and  others  for  the 
analysis  of  coaling  operations. 

A  member  of  the  force  was  stationed  at  each  hatch 
or  side  port  to  record  the  operations  through  or  at  it. 
At  such  points  the  following  data  were  noted : 

Location  of  hatch  or  port  with  respect  to  ship  and  to  pier. 

Time  hatch  or  port  began  and  ceased  to  be  operated. 

Number  of  slings  per  hour  through  hatch  or  trucks  per  hour  through  side  port. 

Character  and  weight  of  freight  in  each  sting  or  on  each  truck,  and  number  of  pieces. 

Distances  freight  was  trucked  or  carried  on  pier  or  lighter  or  in  hold. 

Idle  time  and  reasons  tharaf or. 

The  records  were  so  taken  as  to  separate  the  opera- 
tions between  ship  and  lighter  from  those  between  ship 
and  pier. 

In  the  case  of  lighters,  the  following  information  was 
obtained : 


Name,  type  and  owner  of  lighter 
Origin  aid  time  of  leaving  same 
Commodity  and  weight  at  origin 
Location  of  intermediate  stops 
Commodity  and  weight  loaded  or  dis- 
charged at  intermediate  stops 
Time  consumed  at  each  stop 
Time  of  arrival  at  steamship  pier 
Time  loading  or  discharging  started 
Commodities  and  weights  loaded  or  dis- 
charged 
Idle  time  and  reasons  therefor 


Method  used  in  breaking  down  or 
storing  freight  on  lighter 

Method  of  loading  from  or  discharging 
to  ship 

Number  of  men  in  crew  regularly 
employed  on  lighter,  and  wages 
received 

Number  of  extra  men  employed 

Time  loading  or  discharging  was  com- 
pleted 

Time  lighter  departed 


The  hatch  or  port  records  showed  the  number  of 
slings  or  hand  trucks  used  to  move  the  freight,  and  the 
weight  and  number  of  pieces  in  each  sling  or  on  each 
truck. 

The  men  on  patrol  assignments  were  specially  in- 
structed to  keep  track  of  the  time  consumed  and  the 
number  of  men  engaged  at  all  times  in  each  phase  of 
each  operation  —  a  task  requiring  alertness  because  of 
the  frequent  shiftings  of  gangs  or  individual  men  in 
gangs. 

The  records  when  completed  showed  the  time  of  be- 
ginning and  terminating  work  at  each  hatch  and  on 
each  lighter,  the  idle  time  and  reasons  therefor  and  the 
time  gang  shifts  from  place  to  place  were  made.  For 
each  hatch  it  showed  the  number  of  men  engaged  in 
breaking  out,  hoisting,  trucking  or  carrying,  and  stow- 
ing, and  also  the  number  of  hours  during  which  the  men 
were  so  engaged.  A  further  record  was  kept  of  the 
general  labor  employed,  such  as  pier  foremen,  steve- 
dores, hatch  bosses,  coopers,  watchmen,  riggers,  cargo 
selectors,  tallymen  and  timekeepers. 

The  following  information  was  obtained  with  respect 
to  coaling  operations: 


Name  and  owner  of  coal  barge 
Point  of  origin 
Tonnage  loaded  at  origin 
Time  of  loading 
Time  of  departure  from  origin 
Location  of  intermediate  stops 
Tonnage  unloaded  at  each  point 
Time  of  arrival  at  pier 
Waiting  time 


Time  coaling  started 

Idle  time  and  reasons  therefor 

Time  barge  stopped  coaling 

Tonnage  unloaded  to  vessel 

Time  barge  left  ship's  side 

Number  of  men  engaged  in  the  opera- 
tion, with  their  duties  and  rates  of 
pay 


A  description  of  the  mechanical  appliances  used  and 
method  of  coaling  was  also  prepared.     The  steamship 


companies  gave  figures  showing  the  amount  of  coal  in 
the  ship's  bunkers  when  the  vessel  arrived  in  port,  the 
amount  consumed  in  voyage  and  that  consumed  in  port. 

Office  Analysis 

The  office  work  involved  in  the  cost  analyses  con- 
sisted of  the  translation  of  number  of  men  employed 
and  time  consumed  to  hatch-hours,  man-hours  and  labor 
costs,  and  the  dovetailing  of  the  observations  made  at 
each  hatch  and  on  each  lighter  to  make  a  picture  of  the 
performance  of  the  ship  as  a  whole. 

This  interpretive  study  was  confined  in  the  main  to 
two  of  the  ships,  the  V  and  the  M.  Time  was  not 
available  for  full  analyses  of  the  remaining  seven,  but 
partial  analyses  were  made  and  valuable  inferences 
drawn. 

Study  of  Available  Performance  Records 

The  custom-house  records,  while  giving  the  best  in- 
formation obtainable  as  to  the  number  and  tonnage  of 
ships  entering  and  leaving  New  York  Harbor,  shed  no 
light  on  the  time  of  turnaround,  the  costs  of  dis- 
chaiging  and  reloading,  the  chaiacter  of  commodities 
handled,  the  volume  of  traffic  over  any  one  pier  or  the 
performances  of  the  piers.  Useful  information  along 
these  lines  was  obtained  from  the  clockings.  These  cov- 
ered only  nine  ships,  however,  in  a  total  of  upward  of 
4,000  per  year,  and  the  desirability  of  other  data  along 
the  same  lines  was  apparent.  The  opportunity  for  ob- 
taining such  data  was  offered  by  the  records  already 
mentioned  of  the  steamship  companies  themselves. 

With  respect  to  these  records,  which  covered  a  great 
variety  of  phases  of  steamship  terminal  operations  and 
were  made  for  purposes  quite  apart  from  this  investiga- 
tion, the  Commission's  representatives  were  confronted 
with  the  task  of  selecting  such  as  were  the  most  illumi- 
nating for  the  problem  in  hand.  There  were  certain 
objectives  —  information  as  to  pier  performances,  in- 
formation as  to  the  performance  of  ships  at  piers  with 
respect  to  discharging,  loading  and  the  like,  information 
with  respect  to  all  operations  of  the  ships  in  port  and 
information  as  to  the  commodities  handled.  The  analy- 
sis was  therefore  classified  along  these  lines. 

Steamships 

Twenty-six  freight  steamships  in  the  African,  Brazil- 
ian and  so-called  "  Eastern  Ocean  "  trade  (Asian  and 
Australasian),  operating  into  and  out  of  the  harbor  in 
1913,  the  latest  year  uninfluenced  by  the  war  with 
respect  to  shipping,  were  selected  for  study.  In  this 
respect  they  are  designated,  according  to  the  countries 
or  regions  to  and  from  which  they  applied,  as  the  Africa 
1,2,3,  and  4,  the  Brazil  1,2,8,  4,  5,  6,  7  and  8,  the* 
China  1,  2,  &,  b,  5  and  6,  the  India  1,  2,  S,  4,  5  and  6 
and  the  Java  1  and  2. 

Of  these  twenty-six  ships  nine  were  in  turn  chosen 
for  more  detailed  analysis,  the  nine  being  thought  to 
offer  the  most  promise  in  the  way  of  instructive  infor- 
mation. The  nine  and  their  net  registered  tonnages  are 
as  follows: 

China   1 2,600         Java      t 2,640         Java       1 2.743 

India    J 3,554         Brazil    1 2,310         Brazil    7 2,713 

Africa  * 3,113         Africa    S 3,153         Brazil    4 2,312 


■ 
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Piers 

Four  piers  were  also  chosen  for  social  analysis.  They 
were  chosen  because  of  the  availability  of  the  records  in 
more  or  less,  convenient  form  rather  than  because  of 
their  physical  characteristics.  Nevertheless  they  may 
be  regarded  as  typical  piers. 

These  piers  may  be  known  as  Piers  501,  601,  602 
and  603,  which  numbers  are  not  the  real  numbers  of  the 
piers.  Pier  501  is  a  single-story  pier  in  Brooklyn. 
Piers  601.  602  and  603  are  all  two-story  piers  in  Man- 
hattan.  Large  miscellaneous  cargoes  were  handled  over 
the  decks  of  all  of  the  piers,  none  of  which  were  used 
exclusively  for  special  commodities.  Certain  special 
commodities  such  as  grain  in  bulk  were  delivered  to  the 


These  sources  of  information  are  neither  thoroughly 
accurate  nor  thoroughly  complete,  but  the  inferences 
that  may  be  drawn  are  suggestive  and  of  value  iu  the 
general  study  of  the  subject. 
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Shore  End  of  Navy  Base  Pier  at  Thirty  ninth  Street,  Brooklyn 


vessel  direct  from  the  slips.  The  upper  decks  of  the 
Manhattan  piers  were  used  for  freight  service  only  to  a 
very  limited  extent. 

It  it  not  contended  that  the  analysis  of  individual 
performances  is  complete.  The  shipping  operations 
within  the  Port  are  far  too  numerous  and  varied  to 
make  it  possible  to  draw  positive  conclusions  from  the 
records  of  any  four  piers.  At  the  same  time  the  Com- 
mission believes  that  readers  of  the  report  will  find 
the  results  of  the  analysis  instructive,  and  will  see  in 
them  one  of  the  important  functions  of  a  permanent 
port  authority,  that  of  continuously  collecting  and  dis- 
secting such  records  as  these. 

Maritime  News  Records  of  Turnarounds 

The  fifth  phase  of  the  study  of  shipping  operations 
was  derived  from  the  maritime  news  published  in  cer- 
tain New  York  newspapers.  Those  newspapers  were 
drawn  upon  for  the  date  of  arrival  and  date  of  sailing 
of  ships  going  to  all  parts  of  the  world,  and  from  these 
dates  the  period  in  port  was  determined. 

Steamers  having  such  net  tonnages  (determined 
from  Lloyd's  Register  of  Shipping)  as  to  suggest  that 
they  were  typical  cargo  carriers  were  used  exclusively, 
the  attempt  being  made  to  account  for  at  least  sixteen 
in  each  of  the  various  world  shipping  zones.  The  full 
number  was  not  obtained  in  every  case,  and  for  certain 
zones  the  records  were  so  inadequate  that  no  average 
was  attempted. 


A  recent  count  showed  241  steamship  and  steamboat 
companies  maintaining  offices  in  New  York  City.  Not 
all  of  these  companies  operate  vessels  into  and  out  of 
the  Port.  On  the  other  hand  some  of  the  large  German 
companion  doing  business  at  the  Port  before  the  war  are 
not  included  in  the  list.  It  is  probable,  therefore,  that 
the  figure  of  200  companies  operating  ships  into  and  out 
of  the  Port  is  not  far  from  correct. 

These  companies,  as  previ- 
ously pointed  out,  va^  from 
organizations  maintaining 
large  fleets  and  doing  busi- 
ness over  a  large  part  of  the 
world  to  companies  with  a 
single  vessel.  Some  of  the 
companies  operate  as  many 
as  four  piers  regularly  and 
stilt  lequire  berthing  space 
from  time  to  time  at  what- 
ever additional  piers  can  ac- 
commodate them.  Many 
others  get  along  with  one 
pier,  and  may  share  the 
one  pier  with  other  com- 
panies. 

Some  cf  the  companies  operate  their  vessels  on  regu- 
lar schedule.  A  large  number,  however,  of  those  hand- 
ling freight  only  have  sailings  according  as  the  cargo  is 
available  and  can  be  handled.  Some  of  these  latter 
operate  regularly  between  certain  ports,  while  others  in 
the  trump  service  send  their  ships  wherever  they  find 
cargo. 

Waterfront  Zones  as  Established  by  Custom 

Convenience   and   custom   have   established   certain 

fairly  well  defined  locations  for  different  kinds  of  trade. 
Because  of  the  wide  waterways  and  freedom  from  reefs 
and  the  convenience  to  the  metropolitan  center  and  the 
railroads,  the  transatlantic  passenger  liners  have  located 
mostly  iu  the  Hudson  River  well  up  from  the  Battery, 
on  both  sides  of  the  river.  Below  this  transatlantic  sec- 
tion on  the  Manhattan  side  such  of  the  coastwise  and 
Sound  liners  as  bring  a  considerable  amount  of  food- 
stuffs compete  with  the  railroads  for  space  adjacent  to 
the  primary  food  market,  other  competitors  for  the 
nnieh-snnght  space  being  the  Hudson  River  lines,  to 
which  this  sjwee  is  convenient  from  both  the  passenger 
and  freight  point  of  view. 

On  the  East  River  side  of  Manhattan  are  found  other 
coastwise  and  Sound  lines,  as  well  as  lines  for  the  West 
Indies  and  Central  and  South  America  and  one  or  two 
transatlantic  lines.  The  Brooklyn  waterfront  is  used 
chiefly  by  freighters,  to  which  accessibility  to  ware- 
houses is  more  imi>ortant  than  convenience  to  passen- 
gers. Many  of  these  companies  lease  piers  owned  by 
one  or  another  of  the  various  private  companies  on  the 
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Brooklyn  waterfront.  The  Staten  Island  waterfront, 
so  far  as  it  is  developed  —  this  being  limited  to  a  small 
section  along  the  northeastern  part  of  the  island- — is 
utilized  in  about  the  same  manner  as  the  Brooklyn 
waterfront.  A  twelve-pier  development  is  well  under 
way  by  the  City  of  New  York  in  this  section. 

On  the  New  Jersey  side,  aside  from  the  transatlantic 
piers  previously  mentioned,  which  are  in  Hoboken  and 
Weehawken,  the  developed  waterfront  along  the  Hud- 
son River  and  the  Upper  Bay  is  mostly  in  the  control  of 
the  railroads,  which  maintain  a  certain  number  of  piers 
for  the  direct  transfer  of  heavy  pieces  direct  between 
cars  and  ships,  and  a  large  number  of  lighterage  piers 
at  which  ships  do  not  dock.  There  are  also  several  grain 
elevators  at  which  ships  can  dock. 

Developments  in  recent  years  along  Jamaica  Bay  and 
along  Newark  Bay  in  Newark  offer  facilities,  not  much 
used  as  yet,  for  freighters  requiring  warehouse  and  rail 
facilities.  Elisabeth,  Perth  Amboy,  Edgewater,  the 
Bronx  and  Yonkers  have  a  few. scattered,  facilities  for 
shipping  of  one  sort  or  another. 

Companies  in  the  Various  Trades 

Later  on  in  this  chapter  certain  of  the  custom-house 
records  of  ships  entering  and  clearing  the  Port  of  New 
York  are  segregated  by  world  zones.  These  zones  were 
arbitrarily  designated  by  the  Commission,  but  the  intent 
has  been  to  make  them  conform  to  trade  routes  estab- 
lished by  custom.    They  are  as  follows: 

1.  United  Kingdom  and  Europe  Proper. 

2.  Mediterranean. 

3.  Africa — West,  South  and  East  Coasts. 

4.  India. 

5.  Far  East  —  East  Coast  of  Asia. 

6.  East  Indies  and  Australasia. 

7.  South  America  —  North  and  East  Coasts. 

8.  South  America  —  West  Coast. 

9.  West  Indies  and  Central  America,  East  Coast. 

10.  Miscellaneous  Atlantic. 

11.  Miscellaneous  Pacific. 

In  addition  there  is  Atlantic  coastwise  traffic,  mostly 
domestic,  and  North  American  coastwise  traffic. 

There  follow  nearly,  it  is  believed,  but  probably  not 
quite  all  of  the  companies  doing  business  between  New 
York  and  the  various  zones. 

United  Kingdom  and  Europe  Proper  —  Zone  1 

Baltic  Steamship  Corporation. 

Barber  &  Company,  Inc. 

Bristol  Line. 

Cunard  Steamship  Company,  Ltd.  (Cunard,  Anchor  and  vari- 
ous freight  lines). 

Federal  Steamship  Line. 

France  &  Canada  Steamship  Corporation. 

French  Line. 

Furness,  Withy  &  Company,  Ltd.    (Prince  Line). 

Gaston,  Williams  &  Wigmore  Steamship  Corporation  (Globe 
Line ) . 

Hamburg- American  Line   (Not  in  operation  since  the  war). 

Harriman  Lines. 

Holland-America  Line. 

International  Mercantile  Marine  Company  (White  Star, 
American,  Red  Star  and  Atlantic  Transport  Line  to  and  from 
New  York). 

Lamport  &  Holt,  Ltd. 

Luckenbach  Steamship  Company,  Inc. 

North  German  Lloyd  Line  (Not  in  operation  since  the  war). 

Norton,  Lilly  &  Company. 


Norwegian-American   Line. 
Scandinavian-American    Line. 
Swedish-American   Line. 
U.  S.  Mail  Steamship  Company. 
Ward  Line. 

Mediterranean — Zone  2 

Barber   &   Company,   Inc. 

Compagnia  Transatlantic   (Spanish  Line). 

Cunard   Steamship  Company,  Ltd. 

Cyprien  Fabre  &  Company. 

France  &  Canada  Steamship  Corporation. 

Furness,   Withy  &  Company,  Ltd. 

International    Mercantile    Marine    Company. 

Navigazione  Generale  Italiana   (Italian  Line). 

Sicula- America   (Pierce  Line). 

Africa — Zone  3 

Barber  &  Company,  Inc.    (Union  Clan  Line  and  others). 

Funch,  Edye  &  Company. 

Robert  P.  Houston  &  Company,  Inc. 

VVardrop  West  African  Steamship  Company. 

India,  Far  East  and  Australasia — Zones  4,  5  and  6 

American  Asiatic    Steamship    Company. 
Barber  &  Company,  Inc. 
Commonwealth  &  Dominion  Line. 
Funch,  ivdve  &  Company. 
W.   R.   Grace  &  Company. 
Norton,  Lilly  &  Company. 

South  America  —  Zones  7  and  8 

Atlantic  &  Caribbean  Steam  Navigation  Company  {Jied  "  D  " 
Line ) . 

Atlantic  Fruit  Company. 

Barber  &  Company,  Inc. 

Booth  &  Company. 

Funch,  Edye  &  Company. 

Furness,  Withy  &  Company. 

Gaston,   Williams  &  Wigmore  Steamship   Corporation. 

W.  R.  Grace  &  Company. 

Robert  P.  Houston  A  Company. 

Lamport  &  Holt. 

Lloyd  Braziliero. 

Luckenbach    Steamship    Company. 

New  York  &  South  American  Steamship  Company. 

United  Fruit  Company. 

United  States  &  Brazil  Steamship  Company. 

Wessel,  Duval  &  Company   (West  Coast  line). 

West  Indies  and  Central  America  —  Zone  9 

The  list  includes  a  number  of  the  companies  men- 
tioned in  the  South  American  trade,  many  of  whose 
vessels  touch  at  West  Indian  points  on  the  way  to  and 
from  South  America,  and  in  addition  the  following: 

Atlantic,  Gulf  &  West  Indies  Steamship  Lines,  including  the 

Clyde   Steamship  Company, 

New  York  &  Cuba  Mail  Steamship  Company  (Ward  Line). 

New  York  &  Porto  Rico  Steamship  Company. 
Munson  Steamship  Line. 
Panama  Railroad  Steamship  Company. 
Quebec  Steamship  Company. 
Royal  Mail  Steam  Packet  Company. 
Trinidad  Shipping  &  Trading  Company,  Ltd. 

Zones  10  and  11,  Miscellaneous  Atlantic  and  Mis- 
cellaneous Pacific,  are  covered  in  the  main  by  the 
preceding  lists  covering  North  and  South  America,  and 
it  is  difficult  to  make  further  separation.  There  remain 
certain  companies  which  operate  tramp  vessels  chiefly, 
and  the  large  number  of  companies  in  the  domestic 
coastwise,  Sound,  river  and  local  salt-water  service. 

Companies  Operating  Tramp  Vessels  Chiefly 

Cosmopolitan  Line. 
Bull-Insular  Line,  Inc. 
Kerr  Steamship  Company. 
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Domestic  Coastwise  Service 

Atlantic,  Gulf  &  West  Indies  Steamship  Lines,  including  the 

Clyde  Steamship  Company, 

Mallory  Line. 
Ocean  Steamship  Company    (Savannah  Line). 
Southern    Pacific    Steamship    Lines    (Morgan    Line). 

Sound  Service 

Central  Railroad  of  Vermont    (freight  service  to  New  Lon- 
don. 

Colonial  Line. 

Eastern  Steamship  Lines,  Inc.    (Metropolitan  Line). 

Hartford  &  New  York  Transportation  Company    (Bay  State 

Line). 
New  England  Steamship  Company,  consisting  of: 

Fall  River  Line. 

Providence  Line. 

New  Bedford  Line. 

New  Haven  Line. 

Bridgeport  Line. 
Starin   Transportation  Company. 
Other  Sound  and  local  salt-water  lines,  including: 

Charles  W.  Davis  Line. 

New  York  &  New  Jersey  Steamboat  Company. 

North  &  East  River  Transportation  Company. 

Port  Chester  &  New  York  Transportation  Company. 

Newark  Line. 

Red  Bank  Line. 

Hudson  River  Lines 

Catskill  &  New  York  Steamboat  Company. 
Central    Hudson    Navigation    Company. 
Hudson  Navigation  Company. 
Lower  Hudson  Line  —  East. 
Lower   Hudson   Line  —  West. 
Saugerties  Line. 
Troy  Evening  Line. 
Yonkers  Line. 

The  Sound  liners  and  the  long-distance  and  short- 
distance  Hudson  River  vessels  form  a  complete  transi- 
tion between  the  ocean-going  ships  and  the  inland  water 
craft,  so  that  no  shao-p  line  can  be  drawn  between  the 
one  group  and  the  other.  A  large  part  of  the  Hudson 
River  traffic,  particularly  building  materials  and 
similar  coarse  freight,  is  towed  in  scows.  Some  of  it 
originates  at  Or  is  destined  for  local  points  on  the 
Hudson  River,  some  for  points  on  the  New  York 
Barge  Canal  system.  The  Barge  Canal  traffic  is 
handled  either  at  the  principal  Barge  Canal  terminal, 
Piers  5  and  6,  East  River,  Manhattan,  at  one  of  the 
other  Barge  Canal  terminals  (see  Chapter  25)  or  at 
various  pier3  not  controlled  by  the  large  companies  to 
the  exclusion  of  others ;  the  local  Hudson  River  traffic 
is  handled  at  these  various  common  piers.  Several 
piers  for  open  or  public  wharfage  (with  mechanical 
devices)  are  being  provided  by  the  City  of  New  York 
and  are  under  reconstruction. 

There  are  a  number,  but  not  enough  to  meet  the 
demand,  of  piers  where  tramp  or  other  vessels  whose 
owners  have  no  permanent  quarters  at  the  Port  can 
obtain  berthing. 

IV  —  VOLUME  AND  DISTRIBUTION  OF 

SHIPPING 

No  means  has  been  found  for  determining  or  esti- 
mating with  any  degree  of  accuracy  the  water-borne 
traffic  of  the  Hudson  River.  Exclusive  of  these 
amounts  the  Commission  estimates  that  about  45,000,- 
000  tons  of  cargo  were  moved  into  or  out  of  the  Port 
of  New  York  by  water  in  1914.  This  compares  with 
the  76,052,000  tons  of  freight  handled  into,  out  of  or 


through  the  Port  District  during  the  same  year  by  the 
twelve  railroads  of  the  Port. 

Ship  Tonnage  Terms 

In  order  to  understand  clearly  the  figures  that 
follow,  and  the  relation  between  registered  ship 
tonnage  and  cargo  tons,  it  is  necessary  to  be  cognizant 
of  various  terms  used  in  shipping  parlance.  There 
are  for  different  purposes  at  least  four  ways  of  designat- 
ing the  capacity  of  a  ship.    They  are  as  follows : 

Displacement  Tonnage  —  The  weight  of  water  a  ship 
displaces  in  tons  of  2,240  lb.  This  term  is  applied 
mainly  to  vessels  whose  weight  during  service  does  not 
change  materially,  such  as  battleships,  patrol  boats  and 
the  like.  It  is  not  ordinarily  applied  to  merchant 
vessels. 

Deadweight  Carrying  Capacity  —  The  difference  in 
tons  of  2,240  lb.  between  the  displacement  of  the  ship 
when  light  and  when  fully  loaded  to  the  maximum 
draft  allowed  by  law.  In  other  words,  deadweight 
carrying  capacity  is  the  weight  in  long  tons  of  cargo, 
fuel,  water,  stores,  officers,  crew,  passengers  and  their 
effects  that  can  be  safely  carried  by  the  ship.  It  is 
usually  about  two-thirds  of  the  displacement  tonnage. 

Gross  Tonnage  —  A  measure  of  the  internal  capacity 
of  the  entire  ship,  including  superstructures,  in  terms 
of  approximate  tons  based  on  space.  For  this  purpose 
100  cu.  ft.  of  closed-in  space  are  designated  as  one  ton. 
Gross  tonnage  is  usually  about  two-thirds  the  dead- 
weight carrying  capacity  or  less  than  half  the  displace- 
ment tonnage. 

Net  Tonnage  —  A  figure,  measured  in  the  same  units 
as  the  gross  tonnage,  obtained  by  deducting  from  the 
gross  tonnage  allowances  made  for  the  ship's  machinery, 
navigation  and  propelling  space  and  quarters  for 
officers  and  crew.  The  net  tonnage  i3  thus  intended  to 
be  a  measure  of  the  passenger  and  cargo-carrying  or 
earning  capacity  of  the  ship.  It  is  usually  about  63 
per  cent  of  the  gross  tonnage,  which  makes  it  less  than 
half  the  deadweight  carrying  capacity  and  barely  a 
fourth  of  the  displacement  tonnage. 

The  foregoing  shows  the  great  importance  of  an 
understanding  a3.to  what  term  is  meant  when  the  ship 
is  referred  to  as  one  of  so  many  tons. 

Payable  Tonnage  —  None  of  these  tonnage  figures 
is  a  direct  indication  of  the  weight  of  cargo  in  the 
vessel  fully  loaded.  Cargo  is  in  general  charged  for  by 
weight  or  measurement  according  as  a  long  ton  (2,240 
lb.)  occupies  more  or  less  than  40  cu.  ft.  If  it  occupies 
less  it  is  charged  for  by  weight.  If  it  occupies  more 
its  weight  in  tons  is  assumed  to  be  the  ratio  of  its 
volume  to  40  cu.  ft.  In  other  words,  the  usual  basis  for 
the  so-called  payable  ton  is  40  cu.  ft.  instead  of  100  cu. 
ft.  as  in  the  case  of  ship  tons. 

Thus  a  ship  fully  loaded  with  cargo  measuring 
exactly  40  cu.  ft.  to  the  long  ton  would  be  carrying 
2^2  times  the  net  registered  tonnage.  Because  of  the 
considerable  volume  of  lighter  goods  in  the  average 
cargo  it  is  estimated  that  the  average  full  load  in  long 
tons  is  only  about  double  the  indicated  net  registered 
tonnage.  The  customs  figures  that  follow  are  in  terms 
of  net  tonnages,  and  it  can  be  assumed  that  full  cargoes 
would   amount  in  payable  tons   to   about  double  the 
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indicated  figures.  In  the  estimates  of  freight  moved  by 
water  54  cu.  ft.  per  ton  for  cargoes  in  the  foreign 
trade  and  70  cu.  ft  for  those  in  the  coastwise  have 
been  assumed  to  be  fair  averages. 

Plimsoll  Mark — Through  the  efforts  of  Samuel 
Plimsoll  some  fifty  years  ago  Parliamentary  action 
was  taken,  as  a  matter  of  protection  to  sailors  to  prevent 
the  overloading  of  ships.  There  wae  required  on  each 
ship,  a  horizontal  mark,  known  as  the  plimsoll  mark, 
which  indicated  the  minimum  freeboard  allowable,  and 
which  must  remain  at  or  above  the  surface  of  the  water. 
There  are  now  in  fact  several  such  marks,  at  slightly 
different  levels  governing  different  seasonal  and  other 
conditions,  and  they  are  required  on  all  English 
vessels. 

Full  and  Down  —  If  all  of  the  cargo  space  in  a  ship 
were  filled  with  light  material  the  ship  would  not  be 


ized  for  baled  and  packed  commodities  is  known  as 
bale  measurement.  It  is  estimated  to  average  about 
25  per  cent  less  then  grain  measurement. 

Vessels  in  Foreign  Trade  Direct 

Vessels  in  foreign  trade  direct  constitute  the  great 
bulk  of  the  vessels  engaged  in  any  way  in  foreign 
traffic,  and  in  fact  a  large  percentage  of  all  vessels  ac- 
counted for  in  the  custom-house  records.  The  Commis- 
sion has  found  it  possible  to  analyze  this  movement 
much  more  fully  than  any  of  the  other  classes.  It 
presents  the  totals  entering  and  clearing  in  this  move- 
ment each  month  and  each  year  from  1907  to  1919 
inclusive,  in  number  of  ships  and  in  net  tonnage,  sub- 
divided again  into  ships  with  cargo  and  ships  in  ballast. 
For  each  of  four  years  it  allocates  the  movement  enter- 
ing and  clearing  to  ninety-two  foreign  countries. 

Table  1  shows  the  yearly  total  entered  and  cleared, 


Table  1 — Ykaaly  Totals,  in  Number  of  Ships  and  in  Net  Visssl  Tonnage,  for  Vessels  Extbb.no  anj  Clearing  the  Port  or  New  Yore  in  Foreign 

Direct  Service 


Entered 


Cleared 


Vessels 


Net  tonnage 


Vessels 


Net  tonnage 


With  In 

Year  cargo  ballast  Total 

1907 4,018  267  4.315 

1908 3,618  393  4,011 

1909 3,847  307  4,154 

1910 3,848  301  4,149 

1911 3,623  458  4,081 

1912 3,652  443  4,095 

1913 3,956  492  4,448 

1914 3,773  433  4,206 

1915 3,359  1,424  4,783 

1916 3,738'  1,454  5.192 

1917 3,482  1,148  4,630 

1918 2,747  1,293  4,040 

1919 3,617  1,399  5.016 


With 
cargo 

11,321,794 
11,123,331 
11,766,886 
12,405,673 
12,198,562 

12,715,990 

13,893,249 

12,677, 76 J 

9,083,410 

9,499,029 

8,549,222 

6,721,104 

10,004,644 


In 
ballast 

662.503 

1.059,820 

884,631 

935,276 

1,389,734 

1,308,952 
1,517,828 
1,216,717 
3,723,986 
3,714,890 

3,331,740 
4,661,407 
3, 9(5  J,  408 


Total  . 

11,984,297 
12,183,151 
12,651,517 
13,340.949 
13,588,296 

14,024,942 
15,411,077 
13,894,486 
12,807,396 
13,213,919 

11,880,962 
11,382,511 
13.974,052 


With 
cargo 

3,346 
3.274 
3,134 
3.204 
3,416 

3,347 
3,706 
3,478 
4,295 
4,837 

4,165 
3,426 
4,316 


In 
ballast 

517 
456 
599 
551 
467 

403 
497 
564 
505 
551 

333 

27/ 
686 


Total 

3,863 
3,730 
3,733 
3,755 
3.883 

3,750 
4,203 
4,042 
4,800 
5,388 

4,498 
3,703 
5,002 


With 
cargo 

11,008,624 
11.405,175 
11,492,306 
12,293,964 
12,999,925 

13,331.161 
14,345,877 
12,554,047 
12,102,791 
13,074,608 

11,223,647 
10,423,380 
12,882.775 


In 
ballast 

464,710 
397,487 
554,822 
668,745 
536,997 

498,152 
821,424 
997,430 
775,874 
768,865 

482,404 

635,634 

1,544,254 


Total 

11,473,334 
11,802,662 
12,047,128 
12,962,709 
13,536,922 

13,829,313 
15,167,301 
13,551,477 
12,858,665 
13,843,473 

11.706,051 
11,053,014 
14,427,029 


brought  down  to  her  plimsoll  mark,  and  no  advantage 
could  be  taken  of  revenue  tons  of  less  than  40  cu.  ft. 
volume.  The  ship  would  be  "  full "  but  not  "  down." 
On  the  other  hand  she  could  be  loaded  with  steel  or 
other  heavy  material  and  brought*  down  to  her  plimsoll 
mark  before  her  space  was  filled,  and  this  extra  space 
would  be  useless.  She  would  be  "  down "  but  not 
"full."  The  aim  of  operators  is  to  have  her  "full 
and  down  " —  a  condition  which  reflects  a  maximum 
payable  tonnage. 

Grain  Measurement  —  It  is  impossible  to  load  any 
ship  in  such  a  manner  as  to  utilize  completely  every 
cubic  foot  of  space  within  her  hold.  The  commodity 
which  will  most  nearly  accomplish  this  is  grain  in 
bulk.  Grain  measurement,  therefore,  has  come  to  mean 
the  entire  cubical  contents  of  a  ship,  the  space  being 
conceived  to  be  completely  utilized  from  deck  to  deck 
and  from  "  skin  to  skin."  This  includes  the  space  be- 
tween the  ribs  on  the  sides  as  well  as  between  the  deck 
girder3  under  the  decks.  It  is  understood,  of  course, 
that  when  grain  is  loaded  this  is  not  completely 
accomplished. 

Bale  Measurement  —  Because  the  average  cargo  is 
usually  baled  and  packed  in  containers  it  is  impossible 
to  utilize  completely  the  space  between  the  ribs  on  the 
side3  and  between  the  deck  girders  under  the  decks. 
Furthermore,  it  is  impracticable  to  stow  dissimilar 
packages  of  miscellaneous  cargo  without  waste  of  space 
between  them  and  without  making  provision  for  space 
to  "  break  them  out "  when  the  vessel  is  to  start  dis- 
charging.   A  measurement  of  the  space  generally  utiU 


in  vessels  and*  in  net  tonnage,  with  cargo  and  in  bal- 
last. It  indicates  a  gradual  increasing  movement  up 
to  the  beginning  of  the  war,  considerable  depression 
during  the  war  and  a  partial  recovery  in  1919. 

The  number  of  ships  did  not  increase  as  rapidly  as 
the  total  net  tonnage,  indicating  a  general  increase  in 
the  average  size  of  the  vessels.  For  the  entire  period, 
however,  the  average  was  in  the  general  vicinity  of 
3,000  net  tons.  In  other  words,  the  vessels  had  an 
average  cargo-carrying  capacity  of  about  6,000  long  tons. 

Although  ships  are  built  within  the  Port  District  and 
have  been  throughout  the  period  covered  by  the  table,  it 
appears  that  considerably  more  vessels  entered  in  the 
foreign-direct  group  than  cleared.  This  is  probably 
explained  by  the  fact  that  a  considerable  number  of  the 
vessels  indicated  here  as  entered  in  the  foreign  trade 
direct  cleared  for  one  or  another,  reason  for  other  Ameri- 
can ports  and  so  show  in  other  groups.  This  fact  also 
makes  it  difficult  to  determine  what  percentage  of  ships 
entering  or  leaving  the  Port  are  without  cargo,  but  it  is 
evident  that  the  percentage  was  rather  large. 

Foreign  Trade  Direct  by  Countries 

From  the  classification  of  the  foreign-direct  move- 
ment by  countries,  the  details  of  which  are  too  volumi- 
nous for  presentation  in  the  report,  Figs.  1-4  have  been 
prepared  showing  the  distribution  by  countries  of  the 
vessels  in  foreign  trade  direct  clearing  from  New  York 
in  1913  and  in  1919.  Figs.  1  and  2  are  in  terms  of 
the  number  of  ships;  Figs.  3  and  4  in  terms  of  net 
vessel  tonnages. 


176 


New  Yobx,  New  Jebsey  Poet  and  Habboe  Development  Commission 


i 

JS 


I 
1 
i 

9 

1 

O 

"t 

CO     9 

»  * 

.si 

§  5 

<5- 


o   * 

.2  2 
=  1 

®   8 


2? 

I  | 

00  1? 

Mi 

**  * 
^  M 

S  !  3 

►  $ 

8  •  - 

EC 

°  «s 


•S8 


^ 


I1 


! 


•5  • 


Present  Steamship  Facilities,  Methods,  Tonnages  and  Costs 


177 


12 


1 


178 


New  York,  New  Jersey  Port  and  Harbor  Development  Commission 


Present  Steamship  Facilities,  Methods,  Tonnages  and  Costs 


179 


180 


New  York,  New  Jersey  Pokt  and  Haebob  Development  Commission 


There  are  striking  differences  in  the  width  of  bars 
corresponding  to  number  of  ships  and  to  tonnages 
reaching  certain  regions.  A  large  number  of  small 
boats,  for  example,  cleared  for  the  fishing  banks  around 
Newfoundland,  while  a  relatively  small  number  of  ves- 
sels clearing  for  Germany  had  a  much  greater  net 
registered  tonnage. 

The  years  selected  for  the  diagram  were  so  chosen  be- 
cause 1913  was  the  last  prior  to  the  abnormal  condi- 


Coastwise  Vessels  in  Bond 

As  has  been  previously  stated,  a  large  part  of  the 
coastwise  movement  comes  directly  under  the  jurisdic- 
tion of  the  custom-house  because  much  of  the  cargo  in 
the  movement  is  of  foreign  origin,  is  yet  to  be  appraised 
for  the  purpose  of  levying  duties,  and  is  under  bond 
until  released  by  the  custom-house.  And  in  addition 
to  this  bonded  amount  the  officials  at  the  New  York 
Custom-House  have  incorporated   into  this   particular 


Table  2  —  Oaianra  and  Destinations  bt  World  Zones  or  Foreign  Trade  Direct  or  Po.it  or  New  Yobk  in  1913 


1. 


2. 
3. 

4. 

5. 
6. 
7. 

8. 
9. 


10. 
11. 


r 

2ONS  Number  of  vessels 

With  In  * 

cargo  ballast  Total 

UnitedKingdomand  Europe  proper.  1,137  331  1,468 

United  Kingdom 449  16£  611 

Europe  proper 688  169  857 

Mediterranean 376  19  395 

Africa  — West,    South    and   East 

Coasts 12  7  19 

India 8  0  8 

Far  East  — East  Coast  of  Asia. . .  14  0  14 

East  Indies  and  Australasia 1  0  1 

South  America  —  North  and  East 

Coasts 364  41  405 

South  America  —  West  Coast 23  0  23 

West  Indies  and  Central  America, 

East  Coast 1,927  32  1,359 

West  Indies 780  £9  809 

Central  America,  East  Coast. . .  617  8  660 

Miscellaneous  Atlantic 694  62  756 

Miscellaneous  Pacific 0  0  0 

Grand  total 3,956  492  4,448 


Entered 


Net  vessel  tonnage 


With 
cargo 

7,314,134 
9,965,160 
4,358,984 
1,787,525 

37,734 

22,471 

49,093 

599 

999,917 
66,520 

2,908,492 

1,384.606 

1,623,886 

706,764 

0 


In 
ballast 

1,063,988 

68%, 61 1 

481,377 

49,534 

16,669 
0 
0 
0 

120,627 
0 

125.157 

110,049 

16,108 

142,453 

0 


Total 


51,403 

22,471 

49,093 

599 

1,129,544 
66,520 

3,033,649 

1,494.656 

1,638,991 

849.217 

0 


Cleared 


Number  of  vessels 

f '  ■    *  ■        *— N 

With        In 
cargo    ballast    Total 


8.378,122  1.228 

3,637,761  473 

4,840,361  755 

1,837,059  349 


11  1.239 

/  474 

10  765 

1  350 


39 
28 
77 
75 

418 
24 

981 

604 
377 
483 

4 


0 
0 
0 
0 

5 
0 


39 
28 
77 
75 

423 
24 


243     1,224 
1£6         730 


117 

237 

0 


720 

4 


Net  vessel  tonnage 


With 
cargo 

7,574.508 
3,149.794 
4,4*4.7U 
1.663,012 

142.637 
110,252 
309,298 
281,951 

1,212,663 
84,416 

2,409,220 

1. £14,864 

1,194,856 

542,316 

15,607 


In 
ballast 

57,671 
Ml  6 

67 % 466 
10,306 

0 
0 
0 
0 

9,111 
0 

515.688 
967,167 
948,631 
228,648 
0 


Total 

7.632,179 
3. ISO, 009 
4,489,170 
1.673,318 

142.637 
110,252 
309,298 
281.951 

1,221,771 
81.416 

2,921,908 
1,481,M 

770,96* 
15,607 


13,893,249       1.518,428     15,411.677    3,706        497    4,203     14,345,877  821,424    15.167,301 


tions  caused  by  the  war,  and  1919  was  the  latest  year 
available.  The  diagrams  cover  clearances  only,  the 
reason  being  that  the  customs  practice  shows  this  move- 
ment more  accurately. 

While  for  the  reasons  mentioned  the  custom-house 
records  do  not  refl.ect  with  great  precision  the  foreign 
direct  movement  to  and  from  individual  countries,  they 
are  believed  to  give  a  very  close  index  to  and  from  world 
zones.  Table  2  shows  this  movement  by  such  zones, 
eleven  in  number. 

Zone  1,  embracing  the  United  Kingdom  and  Europe 
proper,  of  course  heads  the  list  in  volume  of  tonnage. 
Zone  9,  covering  the  West  Indies  and  Central  America, 
comes  secpnd,  and  the  order  of  the  other  zones  can 
readily  be  taken  from  the  table. 

Table  3  shows  the  same  information  for  the  year 
1919. 


record  certain  vessels  whose  cargoes  are  wholly  free 
from  duty,  being  exclusively  domestic  goods  in  transit 
between  New  York  and  other  domestic  ports.  One  ot 
the  reasons  given  for  the  voluntary  registry  of  such 
vessels,  as  previously  stated,  is  that  their  owners  or 
operators  desire  to  have  a  public  record  af  their  move- 
ment in  ease  of  fire  or  shipwreck. 

Aside  from  this  non-bonded  movement,  the  coastwise- 
in-bond  entrances  may  be  ships  proceeding  to  Xew 
York  with  imports,  after  discharging  parts  of  their 
loads  at  other  American  ports;  ships  partly  loaded  on 
outbound  voyages  at  one  or  more  other  ports  and  pr<>" 
ceeding  to  New  York  to  complete  or  continue  loading 
of  exports;  or  domestic  ships  in  the  coastwise  trade 
bringing  foreign  goods  in  bond  transferred  to  them  at 
other  ports  from  vessels  not  touching  New  York. 


Table  3  —  Origins  and  Destinations  bt  World  Zones  or  Foreign  Trade  DiREcr  t:>  Pjrt  of  New  Yj.ik  in  1919 

Cleared 


Entered 


Zone 


Number  of  vessels 
. « * 

With       In 

cargo     ballast  Total 


Net  vessel  tonnage 


1. 


2. 

3. 

4. 

5. 
6. 
7. 

8. 
9. 


10. 
11. 


United  Kingdom  andEuropeproper.  853  1.050  l.W)3 

United  Kingdom 894  W  84£ 

Europe  proper 4™  f0£  1,(161 

Mediterranean 365  209  574 

Africa  — West,    South    and    East 

Coasts $2  *2  12 

India 26  0  26 

Far  East  —  East  Coast  of  Asia...  23  0  23 

East  Indies  and  Australasia .....  .  21  0  21 

South  America  —  North  and  East 

Coasts 505  7  512 

South  America  —  West  Coast 48  2  50 

West  Indies  and  Central  America, 

EastCoast 1,454  20  1,474 

West  Indies 949  15  963 

Central  America,  East  Coast.  .  .  60S  6  611 

Miscellaneous  Atlantic 260  101  361 

Miscellaneous  Pacific 2  0  2 

Grand  total 3,617  1,399  5,016 


With 
cargo 

4,101,148 

£,£>5,4l>3 
1,846,656 
1,215,601 

99,077 
83,145 
91,921 
80,734 

1,046,902 
120,207 

2,928,714 

1,317,696 

1 ,611,118 

236,154 

1,651 


In 
ballast 

3,178,684 

1,679,958 

1,698,7*6 

563,031 

20,705 
0 
0 
0 

8.923 
7,198 

42,018 

£7,62* 

14,390 

148,810 

0 


Total 


NTunb»r  of  venel* 

. * » 

With         In 

cargo     ballait  Total 


7,273,832  1,764 

3,835,451  614 

8.4U.WI  1,^0 

1,778,632  550 


4  1,768 

4  518 

0  1,5*0 

6  556 


119,782 
83, 115 
91,921 
83,734 

1,055.915 
127,405 

2,970,732 

lt34h9*4 

l,6£i,50i 

385,003 

1,651 


101 

44 

132 

106 

514 
61 

807 
18? 
£21 
234 
3 


0 
0 
0 
0 

16 
10 

522 
£11 

£31 

128 

0 


101 

44 

132 

106 

530 
71 

1,329 

818 

611 

362 

3 


Net  vessel  tonnage 


With 
cargo 


In 

ballast 


6,607,885 

£,793,736 
3,814,149 
1.700,208 

44,615 

44.615 

0 

6,049 

255,243 
162,349 

5)0,238 
403,702 

0 
0 
0 
0 

1,217.138 
177,314 

26,379 
33,435 

1,636,293 

941,873 

686,4*0 

191,376 

1,138 

1,278,570 

*98,67£ 

979,898 

155,206 

0 

Total 

6,652,500 
£,838,351 

3,814,H9 
1,70', 267 

255,243 
162,344' 
500,238 
403,702 

1,273.517 
210,749 

2,914.863 

1, £48, 646 

1,666,318 

346,582 

1,138 


10,005,344       3,900,408     13,974,752     4,315  1"  686     5. 00 2  7.12. 832, 875        1,544.254     14,427,120 


Pbesbnt  Steamship  Facilities,  Methods,  Tonnages  and  Costs 
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Clearances  under  the  heading  of  coastwise  in  bond 
embrace  only  non-bonded  vessels  and  domestic  coast- 
wise vessels  carrying  goods  to  be  transferred  at  some 
other  American  port  to  outgoing  vessels  in  the  foreign 
trade,  for  the  reason  that  if  the  ship  is  to  make  one  or 
more  other  domestic  ports  it  is  listed  under  one  of  the 
other  categories,  which  are  virtually  subdivisions  of  the 
group  "coastwise  in  bond." 

Clearing  Via  Another  American  Port  —  Up  to  1916 
vessels  carrying  bonded  goods  and  expecting  to  touch  at 
another  American  port  were  listed  as  "  clearing  via 
another  American  port,"  whether  they  were  bringing 
goods  to  the  country  or  taking  them  away.  In  1916 
this  category  was  further  subdivided,  and  the  original 
designation  is  now  confined  to  outgoing  vessels  that 
have  taken  part  loads  at  New  York  and  are  proceeding 
to  other  American  ports  to  complete  loading. 

Vessels  Permitted  to  Proceed  wiih  Residue  of  Cargo 
—  Since  1916  vessels  bringing  goods  to  the  country, 
discharging  some  of  them  at  New  York  and  proceeding 
to  other  ports  to  complete  the  discharging  have  been 
separated  from  the  previous  class  in  the  registry  of 
clearances,  and  are  listed  as  "  permitted  to  proceed  with 
residue  of  cargo."  This  category  therefore  applies  ex- 
clusively to  imports. 

Clearing  for  Non-Contiguous  Territory  —  Vessels 
clearing  for  Hawaii,  the  Philippines  or  other  territory 
belonging  to  the  United  States  but  not  in  the  United 
States  are  listed  as  clearing  for  non-contiguous  terri- 
tory. 

Xo  suel^subdivision  of  the  coastwise-in-bond  move- 
ment or  its  subgroups  was  possible  as  in  the  case  of  the 
foreign-direct  movement.  No  information  is  available 
as  to  origins  or  destinations,  none  as  to  which  vessels 
were  with  cargo  and  which  in  ballast,  and  only  the  clear- 
ances are  available  by  months.  No  separation  whatever 
between  the  different  kinds  of  movement  covered  by. 
the  different  categories  can  be  made. 

The  figures  for  the  yearly  total  of  these  four  classes 
of  the  bonded  movement  other  than  foreign  direct  are 
presented  in  Tables  4-7  for  the  years  for  which  the 
records  were  drawn  off  from  the  customs  figures.  They 
show  that  the  total  number  of  vessels  employed  in  the 
coastwise-in-bond  movement  was  considerably  more 
than  half  the  number  recorded  in  the  foreign-direct 
movement,  although  the  net  registered  tonnages  were 
less  than  half  because  of  the  smaller  average  size  of  the 
vessel  —  none  of  the  large  liners  being  included  in  the 
eoastwise-in-bond  group.  Both  the  number  of  vessels 
and  the  tonnages  in  the  other  three  groups  are  much 
smaller. 

Total  Movement  of  Ships  and  Cargo 

Table  8  estimates  the  total  ship  movement  out  of  New 
York  during  the  year  1914  in  the  foreign  and  coast- 
wise trade.  The  figures  exclude  Hudson  River  and 
Sound  traffic,  even  though  it  was  necessary  to  make  an 
arbitrary  deduction  to  eliminate  the  small  percentage  of 
Sound  steamers  entered  in  the  customs  records. 

Table  9  sums  up  the  Commission's  efforts  to  translate 
this  movement  of  ships  into  probable  cargo  handled,  and 
to  add  as  much  of  the  Sound  and  River  cargo  tonnage  as 
could  safely  be  assumed  to  have  been  carried.  The  net 
result  is  substantially  23,000,000  short  tons  of  cargo. 


Table  4  —  Ycarlt  Total  fjr  Vessels  Listed  as  "  Coastwise  n»  Bond  " 


Entered 


Cleared 


Year 
907... 
006... 
909... 
910. . . 
911..  . 


912. 
913. 
914. 
915. 
910. 

917. 
918. 
919. 


Number 
of  vessels 


2,779 
3,477 
3,317 

3,118 
2.544 
2,459 
2,842 
2,866 

2,969 
3,338 
2,196 


Net 
tonnage 


Number 
of  vessels 


Net 
tonnage 


5,509,378 
6,795,283 
6,340,511 

5,925,370 
5,257,899 
5,437,533 
6,244,865 
5,924,854 

5,954,839 
5,469,775 
5.135,045 


3,182 
2,807 
2,820 
2,952 
2,858 

6,595,800 
5,849,034 
6.130,194 
6,784,979 
6,432,173 

3.127 
3.651 
2.482 

6,242,841 
6,080,310 
5,959,8:5 

Table  5  —  Yearly  Totals  for  Vessels  Clearino  Via  Another  Port 

v  Number 

t.^y^AR  of  vessels 

}g}2 *365 

1913 *391 

1914 ^77 

1915 *303 


Net 

tonnage 

•1,135,911 

•1,176,501 

♦1,102,159 

♦826,889 


1916. 
1917. 

1918  r 

1919. 


244 
264 
179 
219 


577,971 
604,599 
315,648 
517,828 


*  Before  December,  1915,  these  figures  included  vessels  permitted  to  proceed  with 
residue  of  cargo. 


Table  6  —  Yearly  Totals  for  Vessels  Permitted  to  Proceed  with  Residue 

of  Cargo 

Number  Net 

Year                                                                                   Qf  vessels  tonnage 

1©15* 5  13,239 

1916 82  207,643 

1917 ^ 57  140,194 

1918 46  115,337 

1919 31  109,158 

*  December  only. 


Table  7  —  Ykarlt  Totals  for  Vbssbls  Clearino  for  Non-Contiguous 

Territory 

Number  Net 

Year                                                                                        of  vessels  tonnage 

1912 154  339,408 

1913 163  381,568 

1914 152  363,037 

1915 131  331,013 

1916 140  358,392 

1917 137  346,355 

1918 109  247,378 

1919 108  280.202 


As  previously  stated,  it  was  not  considered  feasible 
to  make  a  similar  estimate  for  goods  entering  the  Port 
by  water.  Published  reports  of  the  values  of  exports 
and  imports  throughout  the  country  would  indicate  that 
under  normal  conditions  exports  exceed  imports,  but 
not  to  an  overwhelming  degree,  and  the  relative  pro- 
portions of  ships  entering  and  clearing  in  ballast  tend 
to  support  that  view.     If,  therefore,  we  take  into  ac- 


Table  8  —  Total  Clearances  During  1914,  Exclusive  of  Hudson  River  and 

Sound  Vbssbls 

Number  Net 

Character  of  Clearance  of  vessels         tonnage 

Foreign  trade 4,571         15,016,673 

Coastwise  trade* 3,796  7,680,259 


Total 

*  Partly  estimated. 


8,367         22,696,932 


Table  9  —  E^timateo  Wbioht  of  Caroo  Clearino  Port  of  Nbw  York  by 

Water  During  1914 

Net  tonnage  clearing 


Trade 
Foreign  direct 
All  other  foreign . 


In  ballast      With  cargo 
997,430     12,554,047 
107,800       1,357.396 


Estimated  cargo 

■  ■         r         «    -*  ■         »         ■         »      _ 

Long  tons      Short  tons 


Total  foreign 1,105,230     13,911,443     14,146,975 

Coastwise  in  bond 1 ,  134 ,  758      4 ,  625 ,  436       4 ,  955 ,  842 

Coastwise  not  recorded 378 ,  253       1 ,  541 ,  812       1 ,  651 ,  94 1 

I/ong  Inland  Sound 

Hudson  River 

Grn:ul  total 


15,844,612 

5,550,523 

1.850,174 

1,300,000 

357,853 

22.6H6.032 
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New  York,  Xew  Jeksey  Port  and  Harbor  Development  Commission 


count  the  considerable  amount  of  local  Hudson  River 
movement  not  in  any  way  recognized  in  Table  9,  we 
can  probably  safely  assume  that  the  total  tonnage 
handled  into  and  out  of  the  Port  of  New  York  during 
the  year  just  prior  to  the  World  War  was  around 
45,000,000  tons,  as  compared  with  76,000,000  tons 
handled  by  the  railroads. 

It  is  improbable  that  another  estimator  working  from 
the  same  basic  figures  would  reach  precisely  the  same 
results  as  are  recorded  in  Table  9.  The  Commission 
has  made  use,  however,  of  the  opinions  of  shipping  ex- 
perts as  to  the  percentages  it  has  used,  and  has  verified 
them  as  far  as  possible  by  its  studies  of  the  existing 
records,  and  it  believes  it  has  arrived  with  reasonable 
accuracy  at  a  figure  which  its  representatives  were 
assured  at  the  outset  could  not  be  determined. 

V  — ANALYSIS   OF   INDIVIDUAL 
PERFORMANCES 

The  results  of  the  steamship  clockings,  the  study  of 
existing  steamship-company  records  and  the  tabulations 
from  the  maritime  news  service  can  best  be  considered 
under  the  one  main  heading  of  individual  performances, 
inasmuch  as  all  of  the  studies  reflect  sampling  processes 
from  which  it  is  safe  to  make  only  general  deductions. 
With  respect  to  all  of  the  matter  in  this  section  the 
Commission  would  emphasize  two  points  —  first,  that 
the  results  set  forth  represent  research  in  a  vast  unex- 
plored field  and  give  a  considerable  amount  of  useful 
information  as  to  pier  and  ship  performances  not  here- 
tofore available ;  and  second,  that  they  point  the  way  to 
the  possibility  of  much  more  extended  study  along  the 
same  lines  through  a  department  under  the  direction  of 
a  permanent  Port  Authority,  or  possibly  under  the 
Federal  Government  in  order  to  cover  all  ports. 

All  three  of  the  individual-performance  studies  — 
the  clocking  analyses,  the  study  of  company  records  and 
the  tabulation  of  maritime  news  —  give  information 


relative  to  ship  performance  in  various  phases,  such  as 
time  for  discharging  and  loading  and  total  time  in  port, 
speed  and  cost  per  cargo  unit  of  the  different  steps  of 
discharging  or  loading  through  the  individual  hatches 
or  side  ports,  character  and  extent  of  delay  to  the  ship 
as  a  whole.  Light  on  pier  performance  is  shed  chiefly 
by  the  study  of  steamship-company  data,  from  which  it 
was  possible  to  follow  through  the  operation  of  a  succes- 
sion of  ships  at  four  piers. 

Ship  Performance 

Ship  performance  may  be  viewed  from  a  number  of 
different  angles  —  the  amount  of  cargo  the  ship  brings 
and  takes  away,  both  in  absolute  quantity  and  in  rela- 
tion to  her  recorded  capacity;  the  time  she  is  in  port 
and  the  use  made  of  that  time;  the  manner  in  which  her 
incoming  cargo  is  removed  from  the  pier  or  otherwise 
disposed  of,  that  in  which  her  outgoing  cargo  is  brought 
to  her  and  that  in  which  both  are  transferred  from  or  to 
her  hold;  the  time  her  individual  hatches  are  worked, 
the  methods  and  amount  of  labor  employed,  the  com- 
modities transferred,  the  rates  of  transfer  and  the  costs 
in  various  units ;  the  fueling  methods  employed.  The 
Commission's  studies  give  information  on  all  of  these 
phases. 

Cargo  Carried  and  Relation  to  Available  Space 

Table  10  presents  characteristics  of  the  twenty-six 
•hips  studied  from  the  existing  records  —  the  net  and 
gross  registered  tonnages  of  the  ships  themselves,  and 
the  amount  of  cargo,  in  several  units,  carried  on  the 
outward  voyages  under  scrutiny.  It  also  presents  by 
way  of  comparison  the  net  and  gross  tonnages  of  six  of 
the  ships  clocked  by  the  Commission's  forces,  and  the 
amounts  by  weight  of  cargo.  The  figures  are  not  avail- 
able to  complete  the  table. 

Of  the  twenty-six  vessels,  it  will  be  noted  that  the 
cargoes,  including  in  some  cases  considerable  amounts 
carried  on  deck,  were  in  most  instances  greater  than  the 


Tabur  10  —  Rblation  or  Nut  and  Ghom  Vbmel  Tonnaob  to  Caboo  Cabsxbd  and  Spacb  it  Occurao  om  Outward  Votaobs 

Gross 

Net  vessel  vessel  Cargo  measurement,  cubic  feet 

tonnage,  tonnage,  - ■    ,    .    ■ — »       — .— . —  ■— s     Cargo  weight.       Cargo, 

ship  tons  ship  tons  Under  deck  On  deck  Total  Long  tons       payable  tons 


Africa 


Brazil 


China 


Java 


V 
M 

G 
L 
D 
B 


1. 
*. 

3. 
4 

1. 

t 

s. 

4- 
5. 
6. 
7. 
8. 

1. 

I. 
5. 

4- 
6. 
6. 


India  1 . 
t. 
S. 

4 

6. 

e. 


t 


3,543 
3,113 
3,153 
3,523 

2,310 
2,347 
3,133 
2,312 
2,701 
2,312 
2,713 
2,701 

3,600 
3,615 
3,228 
3,507 
3,233 
3,600 

3.554 

3,187 
3,537 
2,893 
3,681 
3,542 

2,743 
2,640 

1,079 
2,948 
4,055 
15,538 
1,786 
1,147 


5,592 
4.933 
5.035 
5,472 

3,739 
3,763 
4,956 
3,693 
4,238 
3,693 
4,247 
4,238 

5,723 
5,706 
5,124 
5,559 
5,143 
5,723 

5.553 
5,095 
5,515 
4,678 
5,883 
5,621 

4,336 
4,229 

1,713 
4.702 
5,216 
24,541 
2,625 
2,157 


365,407 
325,452 
317,655 
358,340 

252,173 
257,622 
239,743 
242,383 
147,784 
284,165 
220,974 
151,430 

365,762 
326,905 
285,880 
374,985 
303,824 
341,294 

375,565 

"iii\665 

412J12 
406,872 

306,950 


2,958 

308 

19 

90 

12,882 

2,912 

222 

374 

214 

3,532 

73 

67 

230 

105 

36.624 

7,790 

3,962 

612 

10,942 

386 

4,53S 
20,741 

24 


368,365 
325,760 
317,647 
358,480 

265.055 
260,534 
239,656 
242,757 
147,998 
287,679 
221,047 
151,497 

365,992 
327,010 
319,504 
382,775 
307.786 
341,906 

386,507 
336,182 
417,991 
327,817 
416,659 
427,613 

306,974 
305,724 

52,215 
195,601 


6,911 
6,050 
5,716 
6,542 

4,714 
4,625 
3,843 
6.224 
2.547 
7,347 
3,571 
3,206 

7,668 
7,890 
5,241 
6,926 
6,154 
7,247 

7,567 
6,893 
7,499 
6,014 
8,025 
7,140 

5,688 
5,527 

996 

1,752 

1,900 

7,933 

416 
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9,663 
8,420 
8,493 
9,275 

7,027 
6,870 
6,683 
4,560 
3,722 
5,318 
5.565 
4,221 

11,183 
10,396 

8,629 
10,812 

8,760 
10,181 

10,894 
9,713 

10,499 
8,226 

11,103 

10.827 

7,674 
7,664 
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net  tonnages  would  indicate.  For  example,  the  3,543 
vessel  tons  cargo  capacity  of  the  Africa  1  are  equivalent 
to  354,300  cu.  ft.  of  cargo,  since  a  ship  ton  is  100  cu*  ft. 
It  is  to  be  noted  that  she  actually  carried  308,305,  cu.  ft. 
of  cargo,  probably  due  to  the  fact  that  cargo  was  stowed 
in  various  odd  places  not  taken  in  to  account  in  the 
registry  of  capacity.  The  load  of  0,911  weight  tons 
was  presumably  considerably  on  the  safe  side  of  what 
the  ship  was  able  to  carry  on  the  basis  of  weight,  since 
deadweight  carrying  capacity,  which  includes  fuel, 
stores  and  quarters  for  crew,  is  usually  about  50  per 
cent  in  excess  of  gross  tonnage  —  in  this  instance  pos- 
sibly 8,300  tons. 

The  cargo  of  the  Africa  1,  occupying  368,305  cu.  ft, 
weighed  6,911  tons.  At  40  cu.  ft.  per  ton,  the  usual 
dividing  line  between  the  weight  and  the  measurement 
basis  for  computing  payable  tons,  it  would  have  weighed 
9,209  tons,  as  compared  with  the  9,663  payable  tons 
shown  in  the  table.  This  would  indicate  that  the  cargo 
was  largely  light  and  bulky  and  charged  for  by  meas- 
urement. 

The  relationship  between  net  and  gross  tonnage, 
cargo  measurement,  cargo  weight  and  payable  tonnage 
vary  with  the  different  ships,  but  not  radically,  so  far 
as  the  group  of  twenty-six  vessels  is  concerned.  The 
incomplete  data  on  the  vessels  clocked  by  the  Commis- 
sion's forces  show  a  much  smaller  ratio  of  cargo  to 
capacity.  This  is  explained  partly  in  the  cases  of  the 
Vj  M  and  L  by  the  fact  that  they  carry  passengers  as 
well  as  freight  and  so  have  less  space  available  for 
freight,  while  the  O,  a  freighter  operating  on  schedule, 
was  obliged  on  the  occasion  of  her  clocking  to  sail  with 
a  part  load  because  of  a  strike  of  longshoremen.  She 
brought  6,400  tons  of  cargo  to  port,  as  compared  with 
her  net  vessel  tonnage  of  4,055  tons. 

A  conception  of  the  average  sizes  of  ships  serving  the 
various  world  zones  may  be  obtained  from  Table  11, 


TaBXJB    11 AVKRAQB    VCMBL    ToNNAGXS    OF    TYPICAL    VESSELS  SERVING  DlF- 

ranKr  World  Zonks,  and  Relation,  of  Net  to  Gross  Tonnage 


1 


and    Europe 


Zone 
United   Kingdom 

proper 

2.  Mediterranean 

3.  Africa  — West,  south  and  east 

coasts 

4.  India 

5.  Far  East  —  East  coast  of  Asia. . . 

6.  East  Indies  and  Australasia 

7.  South  America  —  North  and  east 
coasts 

South  America  —  West  coast . . . 


Number 

of  vessels 

in  average 

21 
24 

9 
12 
18 
18 

20 


8 


Average 

gross 
tonnage 

10,806 
5,956 

5.265 
6,028 
6,034 
6,378 

4,381 


Average       Net  in 
net       percentag 
tonnage       of  grosse 


6,172 
3,704 

3,427 
3,852 
4,055 
4,107 

2,888 


0.61 
0.62 

0.66 
0.64 
0.64 
0.65 

0.6Q 


9.  West  Indies  and  Central  America 
—  East  coast 

10.  Miscellaneous  Atlantic 

11.  Miscellaneous  Pacific 

12.  United  States  coastwise 


27 
19 


3,290 
5,093 


2,060 
3,128 


0.62 
0.63 


15 


4,301 


3,014 


0.69 


Total 

Average   net    in    percentage    of 
gross 


183 


0  63 


which  is  based  on  183  ships  covered  by  the  available 
records.  The  number  of  ships  observed  is  too  small  a 
percentage  of  the  total  number  of  ships  operating  into 
and  out  of  the  Port  to  make  the  figures  conclusive.  It 
may  be  fairly  accepted,  however,  that  the  ships  in  the 
United  Kingdom  and  Europe  proper  trade  average 
much  larger  than  those  in  any  other ;  that  those  in  the 
Eastern  Ocean,  Mediterranean  and  African  trade  are 
next  in  size,  that  those  of  the  South  American   and 


domestic  coastwise  are  next  and  that  those  serving  the 
West  Indies  and  Central  America  are  among  the 
smallest. 

Table  11  also  shows  more  fully  than  Table  10  the 
relation  of  net  tonnage  to  gross.  The  percentages  of  net 
to  gross  are  strikingly  close  with  respect  to  all  of  the 
zones  except  the  twelfth.  The  United  States  coastwise 
vessels  appear  to  have  a  slight  advantage  in  this  respect. 

Lay  Days  in  Port 

While  a  ship  is  in  port  she  is  earning  nothing,  and 
much  of  the  expense  of  operating  her  on  the  sea  con- 
tinues, in  addition  to  berthing  charges  she  escapes  at 
sea.  The  chief  purpose  of  a  study  of  her  operations 
and  costs  should  be  to  reduce  to  a  minimum  the  period 
the  ship  stays  in  port  —  the  number  of  "  lay  days." 

Ships  remain  at  the  Port  of  New  York  anywhere 
from  twelve  hours  to  forty  days  or  more,  depending  on 
the  service  and  many  other  conditions.  The  Sound 
passenger  vessels  remain  in  port  from  one  to  five  days ; 
transatlantic  liners  on  the  average  five  or  six  days.  All 
of  these  vessels  operate  on  schedule,  which  virtually 
compels  their  operators  to  pay  less  attention  to  cost 
and  more  to  despatch  than  in  the  case  of  ships  not  on 
schedule.  The  longest  lay  periods  are  in  general  those 
of  tramp  freighters,  particularly  those  plying  to  and 
from  the  most  distant  points;  and  it  is  probable  that 
such  ships  offer  the  greatest  opportunity  for  saving 
time. 

The  Commission's  best  information  on  lay  days  in 
port  is  derived  from  the  maritime  news-^grvice  records 
of  arrivals  aoid  sailings.  The  attempt  was  made  to 
draw  off  the  length  of  time  in  port  of  at  least  sixteen 
vessels  in  each  of  the  twelve  world  zones  covered  by 
Table  11.  Steamers  were  used  exclusively  and  those 
only  i^hose  net  tonnages,  as  determined  from  Lloyd's 
Register  of  Shipping,  were  such  as  to  suggest  that  they 
were  typical  cargo  carriers.  The  records  for  August, 
1919,  sufficed  for  Zones  1,  2,  Y,  9  and  12,  in  which 
there  was  the  greatest  movement.  It  was  necessary  to 
go  over  the  records  of  some  three  years  to  get  an 
adequate  number  of  typical  ships  in  some  of  the  zones, 
and  it  was  found  impossible  to  obtain  conclusive  data 
relative  to  Zones  8  and  10.  Some  of  the  others  cover 
less  than  the  sixteen  ships  desired. 

The  results  of  this  study  are  shown  in  Table  12, 
which  covers  the  same  183  vessels  as  Table  11.  Tl>e 
average  number  of  lay  days  for  the  entire  183  vessels 


Table  12  —  Average  Number  or  Days  Vessels  Sbrvino  Ditterrnt  World 

Zones  Remained  in  Port 


Zone 

1.  United  Kingdom  and  Europe  proper. 

2.  Mediterranean 

3.  Africa  —  West,  south  and  east  coasts. 

4.  India 


5.  Far  East  —  East  coast  of  Asia 

6.  East  Indies  and  Australasia 

7.  South  America  —  North  and  east  coasts. 

8.  South  America  —  West  coast 


Number 
of  vessels 
in  average 

Average 

number  of 

days  in  port 

21 

24 

9 

12 

9.5 
13.5 
28.2 
25.8 

IS 
18 
20 

23.8 
29.3 
18.5 

9.  West  Indies  and  Central  America  —  East  coast 

10.  Miscellaneous  Atlantic 

11.  Miscellaneous  Pacific 

12.  United  States  coastwise 


27 

19 


10  1 
16.5 


15 


4.6 


Total 
Average. 


183 


18.0 


184 
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was  practically  eighteen,  in  terms  of  an  equal  number 
of  vessels  serving  each  of  the  ten  zones  covered  by  the 
table.  Excluding  the  domestic  coastwise  traffic  in- 
creases the  average  to  19.5  dayB. 

Some  idea  of  the  effect  of  an  average  lay  period  of 
9.5  days  for  the  ships  of  Zone  1  was  obtained  by 
tracing  the  movement  of  seven  of  these  ships  from  one 
to  three  years,  thereby  arriving  at  an  approximation  of 
the  average  time  per  round  trip.  One  of  the  vessels, 
for  example,  with  a  net  tonnage  of  about  10,000,  made 
seven  trips  to  England  in  1917,  using  an  average  of 
thirty-seven  days  per  round  trip,  5.3  days  of  which 
were  spent  in  tie  Port  of  New  York. 

These  figures  for  round  trips  cannot  be  regarded  as 
conclusive  because  of  the  in- 
terference with  normal  op- 
erations caused  by  the  war 
and  the  submarine  warfare. 
Such  a  record  kept  for  a 
large  number  of  ships  dur- 
ing normal  times  would  be 
instructive. 

Among  the  ships  clocked 
by  the  Commission,  the  V, 
a  small  vessel  in  the  Vene- 
zuelan trade,  lay  five  days  in 
port;  the  M,  a  larger  vessel 
in  the  Mexican  trade,  lay 
thirteen  days,  of  which  one 
was  spent  in  dry  dock;  the 
G,  a  Gulf  freighter,  lay  five 
days  in  port  •  the  L,  a  large 
transatlantic  liner  which  ar- 
rived in  ballast,  eleven  days ; 
the  D,  a  New  York-Bo3ton 
freighter,  about  two  days; 
the  B,  a  New  York-Bo3ton 
passenger-and-freight  vessel, 
about  twelve  hours.  The 
clockings  did  not  cover  any 
vessels  in  the  Far  Eastern  or 
"  Eastern  Ocean "  trade, 
whose  lay  days  average 
longest. 

Of  the  nine  vessels  studied  in  detail  from  the  exist- 
ing records,  the  China  1  remained  thirty-five  days  in 
port,  the  India  1  twenty-five  days  and  the  remaining 
seven  shorter  periods  down  to  a  minimum  of  fifteen 
days. 

How  the  Lay  Days  Abe  Spent 

In  Table  12  we  have  arrived  at  an  average  lay  period 
in  port  for  183  vessels  of  eighteen  days.  The  study 
has  been  carried  much  farther  with  respect  to  a  few 
of  the  ships  to  determine  how  the  time  is  spent.  The 
clockings  show  precisely  the  operations  of  the  ships 
covered  by  them,  in  addition  to  which  an  extended 
study  has  been  made  of  the  longer  lay  periods  of  the 
nine  ships  selected  for  special  investigation.  Roughly 
speaking,  a  ship  usually  takes  about  three  times  as  long 
to  load  as  to  discharge,  because  of  the  care  required  to 
load  the  goods  in  proper  sequence  and  stow  them 
properly.  For  one  reason  or  another  discharging  and 
loading    operations    are   not    always    carried    on    con- 


tinuously at  full  speed,  and  the  records  give  valuable 
data  as  to  Bomc  of  these  reasons.  They  also  give  data 
us  to  such  items  as  time  spent  in  dry  dock. 

All  of  this  information  is  set  forth  in  graphical  and 
condensed  form  in  Fig.  9,  Part  IV,  the  earnest  study 
of  which  the  Commission  recommends  to  all  interested 
in  the  subject.  In  it  are  nine  groups  of  bars  repre- 
senting the  nine  ships  under  study,  characteristics  of 
which  are  set  forth  in  Table  10.  The  individual  bars 
represent  the  different  hatches  of  the  vessels,  together 
with  the  "  peak  "  (cargo  space  in  the  extreme  bow) 
and  the  "  lazarette ''  (cargo  space  in  the  extreme 
stern). 

The  main  vertical   subdivisions  set  off  the  davs  in 
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port,  the  maximum  number  of  these  being  thirty-five. 
The  lesser  vertical  subdivisions  set  off  the  normal  work- 
ing periods  of  each  day.  The  different  kinds  of  cross- 
hatching  or  shading  show  the  work  actually  done  at 
each  hatch,  differentiating  between  discharging  and 
loading  and  between  transfer  to  and  from  the  pier  and 
to  and  from  lighters. 

Perusal  of  this  chart  will  show  the  degree  to  which 
each  bateh  was  worked,  while  the  various  explanatory 
notes  will  shed  valuable  light  on  the  reasons  why  the 
hatches  were  not  worked  continuously. 

Similar  charts  might  be  prepared  to  cover  the  ships 
clocked  by  the  Commission's  forces.  They  would  be 
less  instructive  because  the  ships  were  in  port  for 
shorter  periods.  Tn  their  general  aspects  they  would  be 
much  the  same. 

The  V  spent  virtually  lY*  days  discharging  her 
cargo,  a  half  day  being  lost  through  the  necessity  of 
fumigating  the  ship,  while  loading  consumed  about 
two  days,  the  ship  being  in  port  four  days.     The  M 
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was  in  port  thirteen  days,  of  which  three  were  con- 
sumed in  discharging,  iy2  in  loading,  one  day  was 
spent  in  dry  dock  and  the  remaining  2y%  days,  which 
included  a  Sunday,  the  ship  was  idle. 

The  G  was  in  port  seven  working  days  (six  nights), 
of  which  period  three  days  were  spent  in  discharging 
and  three  in  loading,  no  work  being  done  on  the  seventh 
day,  a  Sunday.  A  strike  of  longshoremen  delayed  the 
loading  or,  rather,  reduced  the  amount  of  cargo  the 
ship  could  take  before  sailing. 

The  L,  arriving  in  ballast,  was  in  port  eleven  days, 
virtually  all  of  the  time  except  Sunday  during  working 
hours  being  utilized. 


expected  to  cost,  but  will  confine  itself  to  setting  forth 
what  certain  operations  did  cost  and  the  conditions  of 
those  operations.  In  more  or  less  detail  the  Commission 
will  describe  the  clockings  and  analyses  of  the  steam- 
ships V,  M,  G  and  L,  and  the  analysis  of  the  steamship 
company's  records  for  the  China  1,  The  data  presented 
pertain  to  a  paesenger-and-freight  vessel  serving  Zone 
7,  a  vessel  similar  but  larger  serving  Zone  9,  a  freighter 
serving  Zcne  12,  a  passenger  liner  serving  Zone  1  and  a 
freighter  serving  Zone  5.  All  but  the  latter  are  on  the 
basis  of  operations  and  costs  in  1919.  There  is  also 
information  included  relative  to  two  vessels  not  belong- 
ing in  any  of  the  zones  but  in  the  Long  Island  Sound 
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Transfer  Operations 

Transfer  ojwrations  and  costs  are  subject  to  many 
conditions.  Cargo  may  be  transferred  through  either 
hatches  or  side  ports.  It  may  be  between  ship  and 
pier,  between  ship  and  truck  or  freight  car  on  the  pier, 
between  ship  and  lighter  across  the  pier,  between  ship 
and  lighter  direct  on  the  offshore  side,  or  between  ship 
and  car  float.  The  sizes  and  weights  of  packages  or 
other  shipping  units  vary  within  wide  limits,  as  do  the 
types  of  machinery  for  effecting  the  transfer,  the  char- 
acter of  the  ship  itself  and  the  sizes  and  convenience  of 
the  ports  or  hatches.  The  methods  of  handling  the  work 
vary,  and  loading  operations  arc  quite  different  from 
unloading  operations. 

The  conditions  are  discussed  at  considerable  length 
in  Chapter  27  on  freight  handling  machinery.  In 
view  of  the  impossibility  in  the  time  available  of  mak- 
ing analyses,  by  clocking  or  otherwise,  of  the  operations 
of  enough  ships  to  cover  all  conditions,  the  Commission 
will  not  attempt  to  state  what  any  operations  may  be 


service,   information  relative  to  coaling  performances 

and  information  as  to  the  lighterage  operations  in  con- 
junction with  the  loading  and  discharging  of  the  ships 

clocked.. 

Steamships  V  and  M 

Time  was  not  available  for  a  full  analysis  of  all  of 
the  clocking  figures.  The  steamships  V  and  M  were 
selected  as  the  most  illuminating  in  their  general  opera- 
tions, the  other  clockings  being  drawn  upon  only  to  de- 
velop certain  data  best  shown  by  the  ships  they  covered. 

The  V,  arriving  on  a  Sunday  in  January,  1919.  at 
a  typical  Brooklyn  pier,  with  1,114  tons  of  cargo,  dis- 
charged her  load,  took  on  a  supply  of  coal  and  a  cargo 
of  996  tons  for  four  ports  of  call  (Vee  next  page),  and 
departed  the  following  Thursday.  Discharging  con- 
sumed virtually  one  and  one-half  days,  a  half  day  being 
lost  through  the  necessity  of  fumigating  tho  ship.  Load- 
ing began  late  the  second  day,  before  discharging  was 
completed,  and  occupied  most  of  the  remaining  time  in 
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port.  Coaling  was  begun  the  second  day  in  port  and 
carried  on  simultaneously  with  the  discharging,  from 
barges  on  the  offshore  side,  and  was  completed  shortly 
after  loading  was  started.  No  cargo  was  discharged 
into  lighters,  but  two  lighters  took  incoming  cargo  from 
the  pier,  while  six  lighters  brought  outgoing  cargo,  of 
which  three  transferred  their  freight  to  the  ship  direct 
and  three  via  the  piers. 

The  M  arrived  at  a  Brooklyn  pier  in  February,  1919, 
with  2,537  tons  of  freight.  She  began  discharging  im- 
media:ely  upon  arrival,  working  virtually  three  full 
days  and  completing  the  unloading  by  working 
until  3:20  a.  m.  the  third  night.  The  following  day 
she  was  taken  to  a  dry  dock  for  repairs.  At  about  the 
same  hour  the  next  day,  a  Friday,  the  repairs  having 
been  completed,  she  was  taken  to  a  Manhattan  pier  in 
the  East  River  adjoining  the  one  at  which  she  was  to 
receive  her  load.  She  lay  there  until  Monday  morning, 
when  she  was  moved  across  the  slip  and  coaling  and 
loading  were  begun. 

Loading  1,752  tons  of  inbound  cargo  occupied  4^ 
calendar  days,  in  which  the  operations  were  carried  on 
3Vk  working  days,  l1/^  nights  and  half  a  day  on  a  holi- 
day. The  ship  sailed  as  soon  as  loading  was  completed, 
12  day 8  after  arrival. 

The  ship  discharged  direct  to  three  lighters  as  well  as 
to  the  pier,  the  lighters  receiving  copper  and  lead. 
Goods  were  loaded  upon  the  ship  direct  from  twelve 
lighters  as  well  as  from  the  pier. 

Differences  in  General  Conditions 

The  general  pier  operations  were  quite  different  in 
the  cases  of  the  two  ships.  The  V  discharged  and 
reloaded  at  the  same  pier.  The  incoming  cargo  wa9 
temporarily  stored  at  one  end  of  the  pier,  and  most  of 
the  outgoing  cargo  was  received  before  the  ship  arrived 
and  stowed  with  reference  to  the  order  of  loading  upon 
the  ship.  The  M  discharged  and  loaded  at  separate 
piers,  and  the  cargo  loaded,  except  for  the  goods  brought 
by  lighter,  was  trucked  upon  the  pier  daily,  so  that 
there  was  little  storing  on  the  loading  pier,  and  the  pier 
was  left  practically  empty  each  night. 

There  were  numerous  other  differences  in  the  con- 
ditions  surrounding  these  two  ships.  The  V  was  a 
three-hatch  vessel  with  no  side  ports;  the  M  had  four 
hatches  and  four  side  ports.  The  V  had  a  net  tonnage 
of  1,079  tons,  the  M  one  of  2,948  tons.  The  inbound 
cargo  of  the  M  was  far  more  varied  than  that  of  the  V. 
The  M  discharged  to  both  the  pier  and  lighters,  the  V. 
only  to  the  pier.  The  labor  in  the  case  of  the  V 
was  employed  and  paid  by  the  contracting  stevedore; 
the  longshoremen  working  the  M  were  employed  and 
paid  directly  by  the  steamship  company.  Tablb  13  —  Sp"D  OT  transwrrino  Caroo  of  steamship*  v  and  m 

The  Commission  will  not  undertake  to  state  the  effect  - • * 

of  these  differing  conditions  on  the  cost  or  speed  of                                          hours"      hours  Actual       actual 

transfer.    They  should  be  taken  into  account,  however,  ^^               a£urfi5    XS&  Total  iH  JSSSr 
in  the  perusal  of  the  tables  and  charts  that  follow.                                                     DitcKamina 

V 42     1,638     1,114     26.33     0.68 

M 149    4,268    2,537    *17.02     0.50 

Kinds,  Amounts  and  Destinations  ok  Oaruo  Loading 

V 55  1,668  996  18.11  0.60 

Coffee  constituted  74  per  cent,  or  827  tons,  of  the  V's     ** **       3'570       1^752    .   *8-52         °-49 

•    r  j  r   -i  +  ■*  a    j.  •  J        j.1.  •    i.  ~  *  Two  side  port*,  through  which  18  per  cent  of  cargo  was  discharged  and  8  per 

inbOUnd    Car£0    OI    1,11*   tons,    COming   Under   thirty-One       cent  loaded.'considered  as  two  hatches 

different  marks.     Sugar  constituted  12  per  cent  or  137  - 


tons,  skins  and  hides  8  per  cent  or  82  tons,  and  mis- 
cellaneous freight  6  per  cent  or  68  tons. 

Outbound  the  V  carried  996  tons  of  miscellaneous 
freight,  including  structural  steel,  iron,  pipe,  lumber, 
automobiles,  flour,  barbed  wire,  paper  and  other  conv 
moditic-s  in  packages  of  various  sizes  and  weights. 
Of  this  cargo  83  tons  weie  destined  for  Mayaguc?  301 
tens  for  La  (juayra,  30O  tons  for  Curacao  and  312 
tons  to  Mamcaibo,  the  four  jx>rts  king  in  the  orde.' 
named. 

The  M  brought  2,537  tons  of  skins,  hides,  coffee, 
lead,  copper,  chicle,  honey,  vanilla,  drugs  and  mis- 
cellaneous freight.  She  took  on  an  equally  diversified 
cargo  of  1,752  tons,  of  which  the  amounts  for  the 
different  ports  of  call  were,  in  order:  Havana,  93  tons; 
Progreso,  155  tons;  Vera  Cruz,  1,124  tons;  Tampico, 
380  tons. 

Pier-Storage  and  Ship-Stowage  Diagrams 

Fig.  5  showB  the  distribution  of  the  outgoing  and 
incoming  cargo  of  the  V  on  the  pier,  and  in  diagram- 
matic form  the  two  positions  of  the  ship  and  her 
hatches.  Fig.  6  is  the  stowage  diagram  for  the  ship 
on  her  outward  voyage. 

Most  of  the  outgoing  cargo  reached  the  pier  first, 
and  was  placed  by  ports  of  call  at  the  outer  end.  As 
Maracaibo  was  to  be  the  last  port  of  call,  the  goods  for 
that  port  were  to  be  placed  largely  in  the  bottom  of 
the  hold,  and  the  space  on  the  ship  side  of  the  pier  was 
given  over  mainly  to  Maracaibo  goods.  On  the  opposite 
side  the  space  was  broken  up  into  the  smaller  consign- 
ments for  the  upper  part  of  the  hold. 

For  convenience  of  removal  by  consignees  the 
inbound  cargo  was  assorted,  separate  spaces  being  pro- 
vided for  each  of  the  thirty-one  grades  of  coffee. 

Fig.  7  is  the  stowage  diagram  for  the  M.  The 
large  amount  of  cargo  for  the  third  port  of  call,  Vera 
Cruz,  had  to  be  so  placed  that  the  ship  would  be  trim 
after  the  Vera  Cruz  freight  had  been  removed.  The 
ship,  it  will  be  noted,  had  two  blind  hatches  (hatches 
which  do  not  come  through  to  the  upper  deck),  one 
just  ahead  of  and  one  just  aft  of  the  engine  room. 
Access  to  these  hatches  was  had  by  trucking  from  the 
main  hatched  or  from  the  side  ports. 

Speed  and  Costs  of  Cargo  Transfer 

Table  13  shows  the  speed  of  cargo  transfer  of  the 
V  and  the  M,  both  in  discharging  and  in  loading,  in 
hatch-hours  and  man-hours  actually  worked.  For 
reasons  already  set  forth,  it  would  be  unsafe  to  accept 
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Fkj.  5  —  Layout  for  Discharging  and  Loading  Steamship  V — Ports  of  Call  Mayagucz,  La  Guayra,  Curacao  and  Maracaibo 
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Fio.  6  —  Stowage  Diagram  for  Steamship  V  —  Ports  of  Call  Mayaguez,  La  Guayra,  Curacao  and  Maracaibo 

in  Order  Named 


any  of  these  figures  for  precise  calculations.    They  give, 
however,  an  idea  of  the  range. 

Since  the  V  discharged  26.33  tons  and  loaded  18.11 
tons  per  hatch-hour,  and  since  there  were  three  hatches, 
the  average  rates  for  the  ship  as  a  whole  were  about 
79  tons  per  hour  discharging  and  54  tons  per  hour 
loading.  There  were  several  reasons  for  this  difference 
of  25  tons,  all  more  or  less  characteristic  of  the  Port 
of  Xew  York.  In  the  firsf  place  setting  incoming 
goods  on  a  pier  for  early  removal  is  a  much  less  pains- 
taking operation  than  first  selecting  such  goods  as  will 
give  a  maximum  revenue  load  for  the  ship  and  then 


stowing  them  in  the  hold  in  such  manner  that  the  ship 
will  be  seaworthy,  that  "the  goods  will  not  shift,  in 
rough  weather  and  that  there  will  be  no  damage  to 
them,  as  through  the  contact  of  oil  with  flour.  Another 
reason  applies  to  a  large  percentage  of  the  vessels 
coming  to  New  York,  namely,  the  greater  variety  of 
outgoing  cargo.  In  the  case  of  the  V,  a  great  part  of 
the  incoming  cargo  was  coffee  and  sugar,  which  could 
be  handled  in  uniform  packages  by  routine  processes, 
while  the  outgoing  cargo  included  structural  steel, 
pipe,  lumber,  automobiles,  flour,  barbed  wire,  paper 
and  miscellaneous  packages  of  various  sizes  and  weights. 
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Fig.  13  —  Costs  by  Commodities,  Discharging  to  Pier —  Steamship  V 
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and  the  individual  equations  of  the  laborers  and  the 
foremen. 

The  commodities  handled  have  much  bearing  on  the 
transfer  costs.  As  the  tabular  matter  under  Fig.  10 
indicates,  most  of  the.  incoming  cargo  in  the  main  hatch 
of  the  V  was  coffee.  This  hatch  shows  the  highest  rate 
of  discharge  of  any  on  either  of  the  two  ships,  and  the 


lowest  unit  cost  of  any  except  Fore  Hatch  3  of  the  M. 
which  discharged  largely  to  lighters  and  to  does  not 
bear  the  entire  burden  of  the  cost  of  transfer.  The 
manner  of  attaining  this  high  rate  and  low  cost  is 
described  in  some  detail  on  page  197,  as  are  the  ojxjra- 
tions  connected  with  a  number  of  other  commodities 
handled  by  the  V,  M  and  other  ships  clocked. 
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Fig.  14  —  Costs  by  Commodities,  Loading  from  Pier —  Steamship  M 
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In  the  case  of  Fig.  11,  covering  the  discharging  of 
the  M,  the  most  striking  contrast  is  in  the  discharging 
through  hatches  and  through  side  ports.  The  advantage 
for  the  commodities  handled  is  evidently  with  the 
hatches,  every  operation  except  hoisting  being  cheaper 
via  them.  A  substantial  reason  for  the  higher  costs 
through  the  ports  is  that  both  the  fore  and  aft  porta 
served  only  one  deck  of  the  ship  diiect,  and  extra 
handling  from  or  to  any  other  deck  was  necessary  if 
seivice  was  rendered  them  through  the  ports. 

The  goods,  it  may  be  noted,  were  largely  commodi- 
ties well  adapted  to  handing  by  ship's  tackle.  In  load- 
ing the  more  varied  commodities  of  the  outward  voy- 
age the  fore  port  held  its  own  with  the  hatches.  The 
tonnage  that  passed  through  the  after  port  was  too 
small  to  signify. 

Mention  was  made  of  the  character  of  the  com- 
modity as  one  of  the  most  important  factors  in  the 
transfer  costs.  Another,  which  itself  depends  on  the 
character  of  the  commodity,  is  the  method  of  transfer, 
whether  between  ship  and  pier  or  between  ship  and 
lighter.      Figs.    13—16    inclusive   combine   these   factors      Lighters  Moored  at  Pier's  End  —  Sot   the  Safest  Mooring  Place 
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Fig.  15  —  Costs  of  Discharging  Copper  and  Lead  to  Lighters —  Steamship  Jf 
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Hoisting     Stowing    General  Expense 
Fio.    16  —  Costa    by    Commodities,    Loading    from    Lighters  —  Steamship  V 
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Breaking  Down  Touching      Carrying        Hoisting     Stowing    General  Expense 
Fig.  17  —  Commodity  Costa,  Loading  Lighters  from  Pier 
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Fig.   18  —  Commodity  Costs,  Discharging  Lighters  to  Pier 
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Fio.  19  —  Relative  Cost  to  Steamship  Company  of  Loading  from   Pier  and  Lighter  —  Steamship  T 
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to  cover  respectively  discharging  from  ship  to  pier, 
loading  from  pier  to  ship,  discharging  from  ship  to 
lighter  and  loading  from  lighter  —  separation  being 
made  in  each  case  as  between  hatches,  principal  com- 
modities and  major  operations.  Tabular  matter  under 
each  set  of  diagrams  sets  forth  pertinent  information 
as  to  the  total  amount  of  the  commodity,  the  load  per 
sling,  the  number  of  slings  per  hour  and  other  details. 
Two  of  the  sets  of  diagrams  pertain  to  the  V  and  two 
to  the  M,  merely  because  that  ship  was  selected  in  each 
case  which  offered  the  more  information  along  the  par- 
ticular lines  desired. 

Typical  performances  of  the  remaining  two  main 
methods  of  transfer  —  from  pier  t$  lighter  for  inbound 
cargo  previously  unloaded  from  the  ship,  and  from 
lighter  to  pier  for  outbound  cargo  to  be  subsequently 
placed  upon  the  ship  —  are  illustrated  in  Figs.  17  and 
18,  which  follow  the  form  of  Figs.  13-16. 

These  diagrams  are  obviously  only  a  start  toward  a 
full  picture  of  the  speed  and  unit  costs  with  which  vari- 
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Fio.  20  —  Total  Cost  per  Ton,  Loading  Oil  from  Lighter  to  Ship 
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17$  tons  per  hour. 

75  truck  loads  per  hour. 
520  pounds  per  truck. 
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ous  commodities  can  be  handled.  They  bring  out  sev- 
eral important  facts,  however.  One  is  that  there  is  a 
wide  range  between  the  costs  of  handling  different 
commodities,  goods  in  uniform  packages,  such  as  cof- 
fee, sugar,  oil  and  the  like,  being  much  cheaper  to 
handle  than  miscellaneous  freight,  or  bulky  freight 
such  as  furniture.  It  may  be  pointed  out  that  the  dis- 
advantage of  furniture  and  paper  bags,  Fig.  14,  and  of 
a  number  of  the  other  commodities  with  long  bars  oppo- 
site them  in  the  diagrams,  is  considerably  less  than 
appears.  The  bars  are  based  on  weight  tons  of  2,240 
lb.  Many  of  the  commodities,  however,  are  charged 
for  on  the  basis  of  measurement.  A  weight  ton  of  fur- 
niture, for  example,  might  be  well  on  toward  two  pay- 
able tons,  and  the  transfer  cost  to  the  steamship  com- 
pany might  be  less  than  $3  instead  of  $4.35  per  payable 
ton. 

Another  fact  brought  out  by  the  diagrams  is  that 
direct  lighterage  transfer  has  a  decided  advantage  over 
pier  transfer  in  the  matter  of  cost  to  the  steamship 
company.  Thi9  fact  is  illustrated  strikingly  by  Fig.  19, 
which  covers  the  loading  of  the  V.  The  pier  opera- 
tions at  each  hatch  cost  several  times  as  much  per  ton 
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Fio.  21  —  Total  Cost  per  Ton,  Loading  Flour  from  Lighter  to 

Ship 


Steamship  labor 

cycle 
5.25  hr. 

23 . 6  tons  per  hour. 

46  slings  per  hour. 

1,150  pounds  average  per  sling. 

38  per  cent  overtime. 


Lighter  company  labor 

cycle 
5.25  hr. 

23.6  tons  per  hour. 
46  truck  loads  per  hour. 
1,150  pounds  per  truck. 
45  per  cent  overtime. 


as  the  lighter  operations.  The  V  did  not  make  as 
much  use  as  the  M  of  the  advantage  of  the  lighter 
operations,  and  the  average  cost  at  each  hatch  is  more 
nearly  the  pier  figure  than  the  lighter  figure.  The 
diagrams  suggest  the  need  to  go  slowly  in  any  program 
to  do  away  with  lighter-direct  transfer  over  the  ship's 
offshore  side. 

Free  lighterage  has  an  important  bearing  on  the 
relative  costs  of  land  and  lighter  operations.  Railroad 
freight  rates  in  most  cases,  as  has  been  pointed  out, 
include  delivery  by  lighter  to  or  from  ship  side — that 
is,  to  or  from  the  ship's  tackle  —  or  to  or  from  the 
deck  of  the  pier.  The  rates  of  private  lighterage  com- 
panies making  local  deliveries  are  based  on  a  similar 
service  where  the  transfer  is  over  the  offshore  side. 
Consequently  the  costs  to  the  steamship  company,  which 
are  those  shown  in  Figs.  15-18,  were  not  the  full  costs 
of  the  operations.  This  fact1  is  illustrated  in  Figs.  20-22 
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Fio.  22  —  Cost  per  Ton,  Loading  Iron  Plates  from  Lighter  to 

Ship 

Steamship  labor  Lighter  company  labor 

cycle  cycle 

4fhr.  4fhr. 

20  tons  per  hour.  29  tons  per  hour. 

22  slings  per  hour  for  1 1  hour.  32  per  cent  overtime. 

5  slings  per  hour  for  3}  hour. 
6,665  pounds  average  per  sling. 
28  per  cent  overtime. 
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covering  the  operations  of  the  three  lighters  from  which 
cargo  was  transferred  direct  to  the  F,  each  bringing 
a  different  commodity.  The  diagrams  are  made  up 
with  three  branches  each,  the  left  being  reproductions 
in  another  form  of  the  three  bars  in  Fig.  16,  the  right 
showing  the  additional  costs  to  the  lighter  companies, 
the  center  showing  the  total  cost.  All  breaking  out  and 
all  trucking  come  in  the  lighter  companies'  costs.  The 
total  costs,  however,  are  still  far  below  the  prevailing 
costs  over  the  pier.  Figs.  17  and  18  further  illustrate 
the  relatively  low  cost  to  the  steamship  company  of 
loading  and  unloading  lighters. 

Hook  Performances  by  Commodities 

A  special  study  was  made  of  speed  of  handling 
through  hatches  as  many  different  commodities  as  pos- 
sible. The  study  covered  every  commodity  in  which 
the  clocking  records  showed  complete  information  as 
to  (1)  number  of  hook  cycles,  (2)  number  of  pieces 
per  hook  and  (3)  number  of  short  tons  (2,000  lb.)  per 
hook  by  hours  for  three  or  more  consecutive  hours. 
It  was  based  u]x>n  the  performances  of  all  seven  of  the 
ships  with  hatches  —  the  steamships  V,  M,  G,  L,  E,  H 
and  F —  but  does  not  in  all  cases  include  the  best 
recorded  performances  because  of  the  insufficiency  in 
certain  cases  of  the  data. 

Fig.  23  covers  discharging  operations  for  eight  com- 
modities. The  left-hand  section  of  each  row  of  dia- 
grams pertains  to  sugar,  those  adjacent  to  sugar  pertain 
to  coffee,  and  so  on,  the  narrow  sections  at  the  right- 
hand  end  of  each  row  all  pertaining  to  ixtle.  The 
upper  row  of  diagrams  shows  the  average  number  of 
hook  cycles  per  hour,  or  in  other  words,  the  number 


of  sling-loads  taken  from  the  hold;  the  middle  row 
shows  the  load  per  hook,  and  the  bottom  row  shows  the 
resultant  of  the  two  —  the  average  number  of  short  tons 
per  hook-hour. 

Along  the  base  are  scales  which  indicate  the  periods 
covered  by  the  observations.  Most  or  all  of  the  dia- 
grams are  composites  of  the  performances  of  several 
ships  and  a  larger  number  of  hatches.  The  vertical 
subdivisions  of  the  diagrams  at  irregular  intervals  set 
off  periods  of  from  two  to  eleven  hours  covering  virtu- 
ally continuous  performances  through  a  single  hatch. 
The  heavy  horizontal  line  across  each  subdivision  indi- 
cates the  average  performance  for  that  period.  The 
small  solid  circles  indicate  the  best  and  the  open  circles 
the  poorest  hourly  performance  within  the  period,  the 
short  vertical  shade  lines  serving  merelv  to  visualize 
the  range  of  variation.  And  finally,  the  averages  of 
these  individual  hatch  performances  are  indicated  by 
the  shaded  vertical  bars  at  the  right-hand  side  of  each 
individual  diagram. 

The  distinction  should  be  recognized  between  hook- 
hour  and  hatch-hour  performances.  In  a  number  of 
instances  two  hooks  were  operating  into  or  out  of  a 
single  hatch,  and  Chapter  27  on  freight-handling 
machinery  points  out  that  with  large  hatches  it  is  often 
feasible  to  work  three  hooks  in  one  hatch.  In  the  cases 
under  observation,  however,  the  hooks,  where  two  were 
working  in  the  same  hatch,  were  usually  working  on 
opposite  sides  of  the  ship,  or  were  handling  different 
commodities.  The  one  instance  where  two  hooks  were 
handling  the  same  commodity  appears  in  the  diagrams. 

The  following  salient  features  relative  to  the  dis- 
charging of  commodities  should  be  noted: 
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Fig.  23  —  Hook  Performances  in  Discharging  of  Eight  Commodities  —  Number    of  Cycles  per  Hour,  Average  Load  and 

Tonnage  per  Hook  Hour 
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The  average  hook  load  for  any  one  commodity  varies 
within  narrow  limits.  The  single  exception  to  this  is 
wet  hides. 

As  a  result  of  the  uniformity  of  hook  loads,  the 
average  tonnage  per  hook-hour  varies  directly  with  the 
average  number  of  hook  cycles  per  hour. 

Sugar  shows  the  highest  sustained  average  of  hook 
cycles  per  hour  (75.5),  the  highest  average  load 
(1,516  lb.)  with  the  single  exception  of  wet  hides 
(2,177  lb.),  and  the  highest  average  tonnage  per  hook- 
hour  (56.23). 

Sugar  shows  the  best  one-hour  performance,  with 
111.85  tons  discharged,  this  being  followed  by  an  hour 
in  which  93.30  tons  were  discharged.  This  is  the  one 
instance  in  which  two  hooks  working  alternately  were 
used  during  the  two  hours,  and  the  record  is  strictly  that 
of  a  hatch-hour  rather  than  a  hook-hour  performance. 

Sugar  also  shows  the  best  ten-hour  performance, 
413.6  tons. 

Copper  makes  the  next  best  showing,  with  56.72  hook 
cycles  per  hour  at  1,090  lb.  per  hook,  resulting  in  30.91 
tons  discharged  per  hook-hour.  The  best  hour  for 
copper  was  44.27  tons;  the  best  average  rate  for  six 
hours  was  36.69  tons. 

Wet  hides  show  the  next  highest  hourly  rate  (38.57 
tons),  due  to  the  high  hook  load  of  2,488  pounds. 

Copper  pigs  show  the  lowest  hourly  rate,  with  5.04 
tons  per  hook  hour. 

Fig.  24,  developed  on  the  same  basis  as  Fig.  23, 
covers  the  loading  of  fifteen  commodities,  the  observa- 
tion periods  in  general  being  shorter.  Compared  with 
discharging,  outstanding  features  are  as  follows: 

The  average  number  of  hook  cycles  was  much  lower 


for  loading  than  for  discharging.  While  three  com- 
modities, sugar,  copper  and  fruit,  were  discharged  with 
forty  or  more  hook  cycles  per  hour,  no  commodity  wa8 
loaded  with  more  than  thirty-five,  and  in  a  majority 
of  cases  the  average  was  less  than  twenty-five. 

The  average  hook  loads  were  greater  for  loading  than 
for  discharging.  Of  the  fifteen  commodities  loaded, 
five  averaged  2,000  lb.  or  more  per  hook. 

With  the  exception  of  the  discharging  of  sugar,  there 
was  no  marked  difference  between  the  discharging  and 
loading  rates  when  expressed  in  tons  per  hook-hour. 
(It  is  noteworthy  that  sugar  was  also  loaded  at  a 
higher  rate  than  any  other  commodity,  due  chiefly  to 
the  large  hook  loads.) 

In  all  of  these  diagrams  the  circles  representing 
maximum  and  minimum  performances  are  in  their 
true  hourly  positions  in  the  periods.  It  is  worth  noting 
that  in  the  majority  of  cases,  in  both  discharging  and 
loading,  the  best  hourly  performance  is  toward  the 
middle  of  the  operation,  while  the  poorest  is  either 
toward  the  end  or  at  the  very  beginning.  Data  worked 
up  roughly  by  the  Commission's  forces  but  not  con- 
sidered necessary  to  reproduce  here  show  in  many 
instances  peaks  in  labor's  efforts  about  the  second  hour 
after  work  is  started  or  resumed  after  a  meal,  followed 
by  a  steady  falling  off  until  the  next  rest  period. 

Notes  on  Handling  of  Special  Commodities 
Sugar,  Discharging  —  The  commodity  most  rapidly 
discharged  was  sugar.  As  handled  on  the  E,  this  was 
done  by  burtoning  with  ship's  tackle,  most  of  the  time 
with  a  single  hook  between  two  ship's  booms.  During 
the   two   hours   when   the   average   number  of   cycles 
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exceeded  125  a  cargo  hoist  was  used,  each,  boom  carry- 
ing a  hook  and  the  two  hooks  being  worked  alternately 
through  the  hatch. 

The  sugar  was  lifted  from  the  hold  in  a  sling  carry- 
ing five  or  six  bags.  It  was  handled  from  the  pier 
platforms  to  the  scales  on  hand  trucks  carrying  three 
or  four  bags,  and  then  J^and  trucked  to  .the  conveyor 
bins. 

Coffee,  Discharging  —  Coffee,  as  handled  by  the  V 
and  the  //,  came  in  bags  and  was  ordinarily  transferred 
about  ten  bags  to  the  sling,  and  about  132  lb.  to  the 
bag.  The  bags  were  deposited  on  a  temporary  plat- 
form the  height  of  a  man's  shoulders.  Two  men  on  the 
platform  unhooked  the  slings  and  placed  them,  one  by 
one,  on  the  backs  of  the  carriers.  Enough  men  were 
employed  as  carriers  to  remove  the  bags  as  fast  as  they 
came  from  the  hold.  Other  men,  called  cargo  selectors, 
were  stationed  near  the  platform.  It  was  their  duty 
to  observe  the  mark  on  each  bag  as  it  was  deposited 
on  the  carrier's  back,  and  call  out  by  number  the 
section  of  the  pier  to  which  the  bag  was  to  be  taken. 
The  cargo  selectors  weift  equipped  with  a  chart  of  the 
piers  showing  the  numbered  sections  of  the  pier. 

Coffee  was  unloaded  from  the  V  at  an  average  rate 
of  55  per  cent  faster  than  is  shown  in  Fig.  23,  but  the 
performance  is  not  included  in  the  chart  because  the 
records,  being  those  of  the  first  ship  clocked,  did  not 
afford  sufficient  detail. 

Dry  Hides,  Discharging  —  The  hides  were  placed 
in  a  net  in  the  hold,  dragged  to  the  hatchway  and  lifted 
to  the  deck  by  ship's  tackle.  There  was  no  trucking 
in  the  ship. 

Frozen  Beef,  Loading  —  Frozen  beef  was  loaded 
upon  the  L  from  car  floats,  frozen  beef  and  bananas 
being  the  two  commodities  usually  handled  between  car 
floats  and  ship  direct.  The  cars  were  refrigerator  cars 
on  two-track  floats  with  a  center  platform,  but  near  the 
center  of  the  track  next  to  the  ship  had  been  placed  a 
flat  car.  Two  rope  nets  were  spread  on  the  floor  of  the 
flat  car.  A  gang  of  men  carried  the  beef  quarters  from 
the  refrigerator  cars  and  dropped  them  on  one  of  the 
nets.  Ten  or  twelve  quarters  constituted  a  draft,  and 
the  sling  was  raised  over  the  sides  with  ship's  gear  and 
lowered  through  a  hatch. 

Salt  Meat,  Loading  —  Salt  meat  wai  loaded  on  the  L 
by  ship's  tackle  and  slings  from  lighters.  Hand  truck- 
ing was  necessary,  but  frequently  the  tackle  dragged 
the  oases  to  the  lifting  point.  Some  salt  meat  was 
trucked  across  the  pier  from  lighters  on  the  other  side. 

Syrup,  Loading  —  Barrels  handled  in  slings  after 
being  rolled  across  the  pier  from  lighters. 

Copper,  Loading- — Handled  in  slings  from  four- 
wheeled  trucks  on  pier. 

Figs.  23  and  24,  showing  speed  performances,  do 
not  cover  the  loading  of  oil,  flour  or  iron  plates,  but 
Figs.  20-22,  which  show  costs,  do,  special  study  having 
been  made  of  the  loading  of  these  three  commodities 
from  lighters  to  the  V. 

Oil,  Loading  —  The  oil  came  to  the  ship's  side  in  a 
covered  lighter,  in  cases  weighing  about  65  lb.  each. 
A  sling  was  placed  on  the  flogr  of  the  lighter  near  the 
door,  and  the  cases  of  oil  were  placed  on  the  sling, 
eight  cases  to  the  draft.  Ship's  tackle  handled  the 
slings  over  the  side.  As  the^oU  Bear 'the  door  of  the 
lighter  was  removed,  small  four-wheeled  trucks  were 


brought  into  use.  The  sling  was  placed  and  loaded 
on  the  platform  of  a  truck,  which  was  pushed  to  the 
door  of  the  lighter  before  the  ship's  tackle  began  lifting. 
The  transfer  took  two  hours  at  17.5  long  tons  per  hour. 

Flour,  Loading  —  Flour  was  handled  in  the  same 
manner  as  oil,  with  four-wheeled  trucks  within  the 
covered  lighter.  The  sling  carried  from  six  to  ten 
bags,  with  a  total  weight  of  about  1,150  lb.  The 
transfer  took  5%  hours  at  23.6  long  tons  per  hour. 

Iron  Plates,  Loading  —  Brought  by  a  lighter 
equipped  with  a  steam  hoist.  The  tackle  of  the  lighter 
and  that  of  the  ship  were  both  hooked  to  each  draft, 
the  drafts  averaging  6,453  lb.  in  weight.  Eight  men 
besides  the  captain  and  engineer  of  the  lighter  were 
engaged  on  it,  their  wages  being  taken  into  account  in 
the  right-hand  branch  of  Fig.  22.  The  work  wai 
closely  supervised  by  the  boss  stevedore.  The  plates 
were  dropped  directly  under  the  hatch  opening,  men  in 
the  hold  guiding  the  slings.  Loading  of  general  cargo 
from  the  pier  was  carried  on  simultaneously,  and  the 
same  gang  in  the  hold  stowed  the  general  cargo  as  it 
arrived. 

Miscellaneous  Cargo 

Besides  the  commodities  covered  in  Figs.  23  and  24, 
numerous  commodities  handled  in  smaller  quantities 
have  been  grouped  under  the  heading  of  miscellaneous 
cargo.  Fig.  25,  following  much  the  same  form  as 
Figs.  23  and  24,  shows  the  loading  records  of  miscel- 
laneous cargo  of  six  of  the  ships  clocked  and  the  dis- 
charging records  of  two.  The  loading  diagrams  cover 
some  forty^two  commodities  —  machinery,  furniture, 
steel  shapes,  dairy  products  and  other  foodstuffs, 
tobacco,  cotton,  paper  and  less  common  products.  The 
discharging  diagrams  cover  ten  commodities. 

The  chief  characteristic  of  both  the  loading  and  the 
discharging  operations  is  the  wide  range  of  fluctua- 
tions. This  is  shown  by  the  wide  separation  of  the 
solid  and  the  open  circle  of  each  diagram  —  the  circles 
in  this  case  being  placed  in  the  center  of  the  time 
interval. 

The  diagrams  also  illustrate  the  close  relationship 
in  the  matter  of  miscellaneous  cargo  between  weight  of 
draft  and  number  of  cycles.  The  (?,  averaging  upward 
of  5,000  lb.  per  draft,  transferred  only  about  fifteen 
drafts  per  hour,  while  the  E  transferred  nearly  seventy- 
five  small  drafts  per  hour,  not,  however,  attaining  as 
high  a  tonnage  per  hook-hour  as  the  G. 

Other  Notes  on  Ship  Clockings 

The  cost  of  coaling  the  V  from  two  barges  is  pre- 
sented in  Fig.  26.  A  total  of  375  tons  of  coal  was 
transferred,  250  tons  from  the  Louise  at  a  rate  of 
31  %  tons  per  hour,  and  125  tons  from  the  Old  Glory 
at  a  rate  of  38%  tons  per  hour. 

In  each  case  a  gang  of  29  men  was  employed. 
Because  of  the  higher  rate  of  speed  attained  on  the  Old 
Glory  the  cost  per  ton  was  somewhat  less  than  on  the 
Louise,  although  there  was  a  much  larger  percentage 
of  overtime- —  29  per  cent  on  the  Old  Glory  and  6  per 
cent  on  the  Louise. 

The  costs  include  an  item,  "  Extra  Hoist  Hire," 
r,  which  covers  the  cost  of  hiring  an  outside  hoisting 
•  engine  to  furnish  the  power  for  elevating  coal  buckets 
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Fio.  26  —  Hook  Performances  in  Discharging  of  Miscellaneous  Cargo  from  Six  Ships  and  Loading  of  It  to  Two  Ships 


from  the  barges  to  the  ship's  coaling  hatches.  The  rate 
charged  for  this  hoist  was  $30  for  an  eight-hour  day. 

The  steamship  Q,  as  previously  noted,  was  repre- 
sentative of  high  speed  in  the  loading  and  discharging 
of  freight.  She  carried  no  passengers,  and  her  oil- 
burning  engines  made  it  possible  to  use  a  large  percent- 
age of  her  internal  space  for  cargo.  Five  large  hatches, 
twelve  side  ports  on  each  side  and  an  abundance  of 
winches  all  made  for  a  rapid  discharge  or  intake  of 
cargo. 

This  vessel  docked  on  a  Thursday  morning  in  Feb- 
ruary, 1919,  at  a  Hudson  River  pier  in  Manhattan. 
Discharging  was  under  way  within  two  hours,  most  of 
the  freight  being  trucked  across  the  pier  to  lighters  on 
the  other  side  of  it. 

Working  two  days  until  10  p.  m.  and  the  third  day 


until  5.30  p.  m.,  the  ship  waa  unloaded,  some  seventeen 
lighters  receiving  her  cargo.  The  total  load  of  6,400 
tons  was  discharged  in  34^  hours,  at  a  rate  of  185  tons 
per  hour.  In  loading  the  lighters,  booms  fixed  to  the 
pier  shed  and  tackle  operated  by  a  movable  winch  and 
motor  on  the  pier  were  frequently  used. 

The  ship  lay  up  over  Sunday,  and  Monday  morning 
loading  began.  Three  days  were  required  to  load  a 
cargo  of  1,900  tons,  owing  to  a  strike  of  longshoremen 
called  on  the  second  day.  Freight  was  loaded  into  the 
vessel  from  the  pier,  across  the  pier  and  to  the  side 
ports  from  some  eight  lighters  on  the  opposite  side  and 
from  lighters  direct  on  the  offshore  side. 

Of  the  inbound  cargo  37  per  cent  was  discharged 
upon  the  pier  and  63  per  cent  across  the  pier  to  lighters. 
Of  the  outbound  cargo  48  per  cent  was  loaded  direct 
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from  the  pier,  25  per  cent  across  the  pier  from  lighters 
and  27  per  cent  direct  from  lighters.  On  the  average 
320  men  were  engaged  in  the  discharging  operations 
and  195  in  the  loading. 

Because  of  the  strike  the  loading  operations  are  not 
representative,  and  the  figures  have  not  been  worked 
up  in  the  same  detail  as  in  the  cases  of  the  V  and  the 
M.  The  rate  of  discharging,  however,  of  185  tons  per 
hour  may  be  compared  with  that  of  the  V  of  79  tons 
per  hour  and  that  of  the  M  of  102  tons  per  hour. 

The  G  had  95,975  gal.  of  oil  in  hex  tanks  on  her 
arrival  in  New  York.  While  in  port  11,033  gal.  were 
consumed.  On  her  northbound  trip  from  Galveston 
60,839  gal.  were  consumed,  and  8,700  gal.  were  used 
at  Galveston. 

The  steamship  L  docked  at  a  Manhattan  pier  in  the 
Hudson  River  on  a  Tuesday  afternoon  in  March,  1919. 
She  arrived  without  cargo,  having  carried  troops  from 
Liverpool  to  Halifax.  On  the  evening  of  her  arrival 
she  began  taking  refrigerated  meat  from  cars  on  a 
float  alongside.  The  contents  of  thirty  cars  on  three 
floats  (390  tons)  were  transferred  in  this  manner,  the 
operation  from  one  float  after  another  being  carried  on 
almost  continuously  until  midnight  of  the  second  night. 
Loading  from  the  pier  had  meanwhile  been  started  in 
the  middle  of  the  second  day,  and  it  was  continued  by 
day  only  for  nine  days. 

In  87%  working  hours  7,933  tons  of  cargo  were 
loaded  upon  the  ship,  of  which  2,970  tons  or  38  per 
cent  were  loaded  direct  from  the  pier,  2,979  tons  or  38 
per  cent  across  the  pier  from  lighters  and  1,984  tons 
or  24  per  cent  direct  from  lighters  or  car  floats  offshore. 
An  average  of  91  tons  per  hour  was  loaded.  There 
were  225  men  working  and  an  average  of  0.4  ton  per 
hour  per  man  was  obtained. 

Coaling  was  carried  on  for  three  working  days  from 
both  sides  of  the  ship,  the  ship  being  breasted  off  for 
the  purpose.  The  ship  contained  900  tons  of  coal  in 
her  bunkers  upon  arrival.  She  consumed  150  tons 
while  in  port,  2,650  tons  were  loaded  upon  her  and  she 
departed  with  3,400  tons. 

'  Steamships  B  and  D 

The  steamships  B  and  D  were  both  in  the  New  York 
and  Boston  service,  operating  from  a  typical  Hudson 
River  pier  in  Manhattan.  The  former  was  primarily 
a  passenger  ship,  the  latter  exclusively  a  freighter. 
Both  were  side-port  vessels,  without  hatches,  hence 
there  was  no  hoisting. 

Both  vessels  were  clocked  for  twelve  hours,  from 
6  a.  m.  to  6  p.  m.  During  that  time  the  B  arrived,  dis- 
charged her  cargo,  was  reloaded  and  departed.  The  D, 
which  had  already  arrived,  was  unloaded  and  prac- 
tically reloaded,  although  she  took  on  a  small  additional 
amount  of  freight  the  following  day  and  then  departed. 

During  the  observation  period  594  tons  of  freight 
were  unloaded  from  the  2),  416  tons  were  loaded  upon 
her  and  100  tons  of  coal  were  placed  in  her  bunkers; 
%  ton  was  unloaded  from  the  B}  133^»  tons  were 
loaded  upon  her  and  100  tons  of  coal  were  placed  in 
her  bunkers.  In  addition  to  this  67.8  tons  of  freight 
were  loaded  upon  two  lighters  and  234.2  tons  were 
unloaded  from  five  lighters. 

The  direct  costs  per  ton  of  these  various  operations 
as  nearly  as  they  could  be  determined  from  the  single 


Table  14  —  Diner  Costs  or  Operations  at  Typical  Pibb  in  New  York- 
Boston  Service  Based  on  One  Day's  Clocking* 

Direct  costs  psx  ton 

Tonnage                ■    ■  >, 

trans-     Break-    Truck-  Stow- 

ferred     ing  out       ing  ing         Total 

L  nloading  B  (passenger  ship)  to  pier.           0.7     SI. 413    $2,074  $0,114     $3  601 

Unloading  D  (freighter)  to  pier 499          0.472       1.192  0.114       1.778 

Unloading  D  to  pier,  trucking  600  ft. 

-    and  loading  lighter 31.2      0.472      3.833  0.473      4.778 

Loading  B  from  pier 119  0.097  0.659  0.345  1.101 

Loading  D  from  pier 179  0.097  0.253  0.283  0.633 

Loadipg  D  across  pier  from  lighter..  152  0.097  0.476  0.283  0.856 

Loading  D  from  lighter  alongside  ship  41  0.532  0.241  0.283  1.056 
Loading  lighter  from  pier  deck  with 

freight  from  other  ships... 27.6  0.114  2.791  0.473  3.378 

Coaling  B  from  barge  alongside  ship.       109  0.368      0.169      0.169      0.706 

Coaling  D  from  barge  alongside  ship.       100  0.369      0.155      0.155      0.670 

All  operations  at  pier *1 ,049.5     1.595 

*  Payable  tons  (excluding  coal) 

day's  work  are  set  forth  in  Table  14.  These  costs,  like 
all  others  based  on  the  clockings,  are  exclusive  of  such 
charges  as  maintenance,  interest,  depreciation  and  gen- 
eral administration. 

As  the  question  of  transferring  Sound  steamships 
from  the  Hudson  to  the  East  Eiver  has  arisen  from 
time  to  time,  a  study  of  the  effect  on  lighterage  and 
trucking  operations  has  been  made.  The  results  of  this 
study  are  set  forth  in  Tables  15-18.  The  pier  at  which 
steamships  B  and  D  dock  in  the  Hudson  River  was 
chosen  as  one  base,  and  an  apparently  available  pier  on 
the  East  River  as  the  alternate  base. 

These  tables  show  a  distinct  saving  in  both  lighter 
and  truck  mileage  in  favor  of  the  Hudson  River  loca- 
tion. Against  this  there  would  be  a  saving  of  10% 
miles  of  ship  haul  per  round  trip  in  favor  of  the  East 
River  location.  At  8  miles  per  hour  this  would 
amount  to  a  time  saving  of  1.31  hours  per  round  trip. 
When  it  is  considered  that  there  are  daily  sailings  for 
the    passenger    vessels,    semi-weekly   sailings    for    the 

Table  15  —  Comparison  Between  Performances  Delivering  Cargo  by  Lighter* 
to  steamships  b  akd  d  at  present  hudson  rlvbr  pibb  and  at  a  posbiblb 
East  Rivbr  Pibr 

Origin  of  lighter 

Vew  New 

York      Brooklyn  Jersey  Total 

Number  of  lighters 1                 1  6  8 

Weight  of  canto  on  lighter,  tons 4.5         193.6  274.3  472.4 

Average  weight  per  lighter,  tons 4.5         193.6  45.7  50.0 

Total  length  of  haul,  miles 5.0  4 .4  86.5  95.9 

Length  of  haul  to  Eait  R'tvar  pier,  miles  .  7.9  6.7  1 15 .6  130 . 2 
Savin*   in  favor   of  Hudmn  River  pier, 

miles 2.9  2.3  29.1  34.3 

Average  haul  per  lighter,  miles 5.0  4 .4  14.4  11 .9 

Average  haul  to  East  River  pier,  miles 7.9  6.7  19.3  16.3 

Saving  in  favor  of  Hudson  River  pier.miles  2.9  2.3  4.9  4.4 

Total  amount  of  haul,  ton-miles 9.9        857 . 7     1 ,  770 .8    2,638 .4 

Amount  of  haul  to  East  River  pier,  ton- 
miles 18.9     1,295.2    3,213.0     4,527.2 

Saving  in  favor  of  Hudson  River  pier,  ton- 
miles 9.0        437.5     1,442.211,888.8 

Table  16  —  Comparison  Between  Performances  Forwarding  Cargo  by  Lighter* 
from  Steamships  B  and  D  at  Present  Hudson  River  Pibr  and  at  a 
Possible  East  Rivbr  Pier 

Destination  of  lighter 


Number  of  lighters  forwarded  from  pier 

Weight  of  cargo  on  lighters,  tons 

Average  weight  per  lighter,  tons 

Total  length  of  haul,  miles 

Length  of  haul  from  East  River  pier,  miles 

Saving  in  favor  of  Hudson  River  pier,  miles 

Average  haul  per  lighter,  miles 

Average  haul  from  East  River  pier,  miles 

Saving  in  favor  of  Hudson  River  pier,  miles 

Total  amount  of  haul,  ton-miles 

Amount  of  haul  from  East  River  pier,  ton-miles . 
Saving  in  favor  of  Hudson  River  pier,  ton-miles . 


New 

York 
1 
58.9 
58.9 

New 
Jersey 
1 

11.9 
11.9 

Total 
2 
70.8 
35.4 

1.6 
5.4 
3.8 

4.0 
39.5 

4.1 

37.0 

44.9 

7.9 

5.4 
1.6 
3.8 

39.5 

35.4 

4.1 

22.5 

18.5 

4.0 

93.7 
318.3 
224.6 

420.1 

469.1 

49.0 

513.9 
787.4 
273.5 
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freighters,  short  trips  and  regular  ports  of  call,  it  is 
probable  that  the  only  appreciable  saving  would  be 
materially  less  than  the  extra  cost  of  lighterage  and 
trucking  operations. 

These  findings  would,  of  course,  change  if  different 
Hudson  River  and  East  River  sites  were  selected.  The 
information  is  given  to  show  the  degree  of  care  which 
should  be  exercised  in  shifting  the  location  of  any  par- 
ticular business. 

Time  Studies  of  Crane  Performances 

In  addition  the  foregoing  clockings  of  typical  dis- 
charging and  loading  performances  of  ships  at  piers, 
a  number  of  time  studies  were  made  of  the  operations 
of  certain  of  the  cranes  on  open  railroad  piers  on  the 
New  Jersey  waterfront.  The  observations  covered 
cranes  of  both  the  gantry  and  the  locomotive  type, 
employed  in  each  case  in  transferring  heavy  pieces  or 
special  commodities  direct  from  freight  cars  to  ships. 
Because  of  the  special  nature  of  the  operations,  and 
the  wide  difference  between  them  and  the  typical  crane 
operations  at  the  foreign  ports  that  make  most  use  of 
cranes,  it  is  thought  best  not  to  present  the  figures  in 
this  report.  They  have  been  of  use  in  the  Commission's 
studies,  and  are  available  in  the  Commission's  records. 

Existing  Records  of  Ship  Performances 

Existing  records  enabled  the  Commission  to  deter- 
mine the  costs  in  detail  for  the  loading  of  ships  only. 
The  reason  for  this  is  that  the  discharging  of  the  ships 
studied  was  done  in  each  case  under  contract  by 
stevedoring  companies,  at  established  rates,  while  the 
loading  was  done  by  the  companies.  This  is  a  prevail- 
ing practice  at  both  ends  of  the  voyage,  inasmuch  as 
goods  can  satisfactorily  be  broken  out  of  the  hold  and 
placed  in  accessible  locations  on  the  pier  (the  prepon- 


Tabtjb  17  —  Comparison  Between  Performances  Delivering  Cargo 
Truck*  to  Steamship*  B  and  D  at  Present  Hudson  River  Pier 
Possible  East  River  Pier 

Origin  of  track's 


by  Street 

AND  AT   A 


Vew  New 

York        Brooklyn  Jersey  Total 

Number  of  trucks  brought  to  pier. . .  100  20  8  137 

Weight  of  cargo  on  trucks,  tons 100 .03  85 .61  1 1 .67  246 .31 

Average  weight  per  truck,  tons 1.38            2.93  1.30  1.61 

Total  length  of  haul,  miles 152.37  01 .58  24.71  268.66 

Length  of  haul  to  East  River  pier, 

miles 280.83  03.83  40.73  415.39 

Saving  in  favor  of  Hudson  River  pier, 

miles 128.46            2.25  16.02  146.73 

Average  haul  per  truck,  miles 1 .40            4.58  3.09  1 .06 

Average   haul  to  East   River  pier, 

miles 2.57            4.60  5.09  3.03 

Saving  in  favor  of  Hudson  River  pier, 

miles 1.17            0.11  2.00  1.07 


Table  18  —  Comparison  Between  Performances  Forwarding  Cargo  by 
Street  Truck*  raoir  Steamships  B  and  D  at  Present  Hudson  River  Pier 
and  at  a  Possible  East  River  Pier 

Destination  of  truck 

New  York  Brooklyn  New  Jersey  Total 

Number  of  trucks  brought  from  pier.        224 .00  46 .00          22 .00  292 .00 

Weight  of  cargo  on  trucks,  tons 314.32  67.81           52.27  434.40 

Average  weight  per  truck,  tons 1 .25  1 .31             2 .  13  1 .33 

Total  length  of  haul,  miles 420.47         346.64  38.26        805.37 

Length  of  haul  from  East  River  pier, 

miles 646.40        337.22         102.95     1,086.57 

8aving  in  favor  of  Hudson  River  pier, 

miles 225.72  *0.42  64.70        281.00 

Average  haul  per  truck,  miles 1 .88  7.53  1 .74  2.76 

Average  haul  from  East  River  pier, 

miles 2.80  7.33  4.64  3.72 

Saving  in  favor  of  Hudson  River  pier, 

miles 1.01  *0.20  2.00  0.06 

*  Saving  in  favor  of  East  River  pier. 


derance  of  goods  being  unloaded  to  the  pier)  by  the 
outside  stevedoring  companies,  whereas  in  loading  the 
company  prefers  to  assume  the  responsibility  for  so 
stowing  its  goods  that  they  can  be  removed  with  a 
minimum  of  rehandling  at  the  successive  ports  of  call. 

From  Fig.  9,  Part  IV,  the  number  of  hours  each 
hatch  was  worked  can  be  ascertained  for  each  ship,  and 
the  total  will  represent  the  hatch  hours  consumed  in 
loading.  For  each  of  these  hatches  there  was  used  in 
almost  every  instance  a  single  gang  of  men  consisting 
on  the  average  of  somewhat  under  twenty  longshore- 
men. In  certain  instances  as  extra  gangs  were  used 
they  have  been  added  to  the  total  number  of  hatch- 
hours  to  arrive  at  a  correct  figure  for  the  number  of 
gang-hours.  In  addition  to  the  gang  at  work  at  each 
hatch,  there  is  for  each  hatch  a  foreman,  and  usually 
all  hatches  are  under  the  supervision  of  a  head  foreman 
called  the  stevedore.  In  arriving  at  the  total  man- 
hours  used  in  loading,  all  men  were  counted  except  the 
head  foreman  for  each  vessel. 

These  totals  and  the  reduction  of  them  to  tons  per 
hatch-hour,  per  gang-hour  and  per  man-hour  are  set 
forth  in  Table  19  for  each  ship.     The  table,  which 

Table  10  —  Sracn  and  Cost  or  Loading  Operations  or  Nine  Steamships 


Hatch- 
hours 
worked 

Gang- 
hours 
worked 

Man-    ^ 
hours 
worked 

Cargo  loaded,  long  tons 

Steam- 
ship 

Total 

Per  hatch-  Per  pang- 
hour           hour 

Per 
h 

man- 
ur 

Chin*  /..  . 
Ind:a  1 — 
Africa  t. . . 
Java  M . .  .  . 
Bratil  1..  . 

634.0 
444.0 
342.0 
152.5 
201.5 

634.0 
473.5 
302.0 
151.5 
344.5 

10,227 
8,366 
6,080 
1,803 
1,775.5 

7,668 
7,567 
6,050 
5,527 
4,714 

12.00 
17.04 
17.60 
•36.24 
16.10 

12.00 
15.08 
15.43 
♦36.24 
13.68 

0.75 
0.00 
0.86 
•3.11 
0.85 

Africa  3. . . 
Java  1..  .  , 
Bratil  7. .  . 
Branil  4. .  . 

400.5 
141.0 
164.5 
220.0 

443.5 
141.0 
201.0 
265.0 

1,803 

5,716 
5,688 
3,571 
6,224 

0.62 

•40.34 

21.71 

27.18 

12.80 
40.34 
17.77 
23.40 

•3.00 

•  Cargo  mainly  ease  oil. 


pertains  to  operations  in  1913,  can  be  compared  with 
Table  13,  which  relates  to  operations  in  1918. 

The  high  units  for  the  Java  1  and  the  Java  2  are 
due  to  the  fact  that  the  entire  cargoes  with  the  excep- 
tion of  a  very  small  amount  of  general  cargo  were  case 
oil.  Transferring  this  oil  at  the  rate  of  three  tons 
per  man-hour  necessitated  a  speed  of  between  75  and 
100  cases  per  man-hour.  Goods  can  ordinarily  be 
moved  faster  in  uniform  packages,  while  greater  speed 
was  obtained  with  these  cargoes  by  the  use  of  a  special 
arrangement  of  tackle. 

In  the  cases  of  only  six  of  these  vessels  was  the 
number  of  man-hours  determinable.  The  man-hours 
of  those  six  are  distributed  by  hatches  in  Table  20. 
Information  was  not  available  to  show  the  correspond- 
ing: amount  of  cargo  loaded  into  the  hatch. 

Table  21  shows  the  actual  number  of  men  employed 
each  day  at  each  hatch  at  each  of  the  several  rates  of 


Table  20  —  Man-Hours  bt  Hatches  Consumed  Loading  Srx  Ships 

Hatch             Chini  I        India  t      Africa  t         Java  t       Bmt#  /  Jar*  1 

1 1,033.5       1.223.0      1.084.0          256.0          604.5  390 

2 2,804.5       2.840.0       2.082.0           102.0       2.408.0  505 

3 1.537.5          010.0          076.0          141.0       1,570.5  180 

4 2.650.5      2.032.5      2.000.0          532.5          482.5  528 

5 1.202.0   1.061.5     508.5     454.5     274.0  281 

6 *        200.0    240.0     16.0    •  • 

Total...     10.227          8.366          6.080.5      1.775.5      5,528.5  1.803 

•  No  sixth  hatch  recorded. 

t  Includes  183.5  man-hours  allocated  to  the  peak  of  the  ship. 
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Wages, 
Cents  pee  houb 


Table  21  —  Wage  Rates  and  Labor  Ewflotbd  Each  Day  bt  Hatches  in  Loading  the  China  t  in  Apbil,  1913 
Hatch  1  Hatch  2  Hatch  3  Hatch  4 


Men       Hours 


Total 
wages 


Total 


Total 


Men       Hours       wages         Men       Hours        wages         Men       Hours 


Total 
wages 


Men 


Hatch  5 


Hours 


Total 


33. 
40. 
45. 
50. 


Total. 


12 
3 
1 


16 


120 
30 
10 


160 


$39.60 

12.00 

4.50 


$56.10 


12 
3 
1 
1 


120 
30 
10 
10 


17         170 


$39.60 

12.00 

4.50 

5.00 

$61.10 


April  9 


12 
3 
1 


120 
30 
10 


$39.60 

12.00 

4.50 


16 


160 


$56.10 


30. 


Total. 


30. 
33. 
40. 
45. 
50. 


Total. 


April  4 


fo 

12 
3 
1 

18 
4* 
5 

$5.94 
1.80 
2.25 

12 
3 
1 
1 

120 
30 
10 
10 

$39.60 

12.00 

4.50 

5.00 

f5 

so :::::::: 

Total 

16 

■  ••••* 

27* 

•  ••••• 

$9.99 

17 

•  ••••• 

12 
3 
1 
1 

170 

•  ••••■ 

108 
27 
10 
10 

$61.10 

$35.64 

10.80 

4.50 

5.00 

so 

33 

40 

45 

50 

17 


155 


•  •  •  •  • 


Aprils 


$55.94 


April  7 


12 

120 

$39.60 

3 

30 

12.00 

1 

10 

4.50 

1 

10 

5.00 

17         170 


$61.10 


1 

12 

3 

2 


10 

120 

30 

15 


$3.00 

39.60 

12.00 

6.75 


•  •  •  • 


18 


1 

13 

3 

1 


175 


10 
91 
21 
10 


$61.35 


$3.00 

30.03 

8.40 

4.50 


18 


1 

13 

3 

2 


132 


10 

121 

30 

20 


$45.93 


$3.00 

39.93 

12.00 

9.00 


19 


181 


$63.93 


1 

10 

6 


17 


10 

100 

60 


170 


$3.30 
40.00 
27.00 


$70.30 


30. 
33. 
40. 
45. 
50. 


Total. 


16 


160 


AprU8 


11 

3 
1 

110 
30 
10 

$36.30 

12.00 

4.50 

1 

12 

3 

1 

10 
96 
24 
10 

$3.00 

31.68 

9.60 

4.50 

12 
3 
1 

70 

18 

5 

$23.10 
7.20 
2.25 

12 
3 
1 

53* 

15 

5 

$17.66 
6.00 
2.25 

1 
8 
6 

10 
72 
60 

$3.30 
28.80 
27.00 

1 

10 

5.00 

•  ■••■• 

•  •*•«« 







•  *•«•••• 

•  ■•••• 

■  ••••*■« 

«■•••• 



•  ••••••a 

$57.80 


17        140 


$48.78 


16 


93 


$32.55 


16 


73*        $25.91 


15 


142 


$59.10 


30... 
33... 
40... 

45... 

50... 

►  • 

Total. 


1 

11 

3 

1 


10 

105 

30 

10 


16        155 


$3.00 

34.65 

12.00 

4.50 


$54.15 


11 
3 
1 
1 


16 


110 
30 
10 
10 

160 


April  9 


$36.30 

12.00 

4.50 

5.00 

$57.80 


11 
3 
1 


15 


110 
30 
10 


$36.30 

12.00 

4.50 


150        $52.80 


1 
8 
6 


15 


6 
48 
35 


89 


$1.98 
19.20. 
15.75 


$36.93 


30. 
33. 
40. 
45. 
50. 


Total. 


1 

11 

3 

1 


16 


10 

105 

30 

10 


155 


$3.00 

34.65 

12.00 

4.50 


$54.15 


U 
3 
1 
1 


110 
30 
10 
10 


16        160 


April  10 


$36.30 

12.00 

4.59 

5.00 

$57.80 


11 
3 
1 


15 


81* 
24 
5 


$26.90 
9.60 
2.25 


16 
3 
1 


42 
8 
5 


$13.86 
3.20 
2.25 


110*        $38.75 


20 


55 


$19.31 


1 
8 
6 


15 


10 
80 
60 


150 


$3.30 
32.00 
27.00 


$62.30 


30. 
33. 
40. 
45. 


■  ')  v  " 

» 
Total;* 


April  11 


11 

55 

$18.15 

11 

93* 
25* 

$30.86 

3 

15 

6.00 

3 

10.20 

1 

10 

4.50 

1 

10 

4.50 

1 

10 

5.00 

15 


80 


$28.65 


16 


139 


$50.56 


1 

10 
3 
1 

10 
80 
24 
10 

$3.00 

26.40 

9.60 

4.50 

8 
5 
6 

56 
40 
50 

$18.48 
16.00 
22.50 

•  • 





■  •••••■• 

.... 

•  •••■■•« 

15 


124 


$43.50 


19 


146 


$56.98 


30. 
33. 
40. 
45. 
50. 


Total. 


•  ••■•• 


16 


147 


April  12 


1 

10 

$3.00 

10 

90 

29.70 

3 

27 

10.89 

1 

10 

4.50 

1 

10 

5.00 

$53.00 


10 
3 

1 


14 


40 
16 
10 


66 


$13.20 
6.40 
4.50 


$24.10 


18 
3 
1 


122* 
26 
10 


$40.43 

10.40 

4.50 


22 


158* 


$55.33 


8 
5 
6 


19 


40 
25 
35 


100 


$13.20 
10.00 
15.75 


$38.95 


30. 
33. 
40. 
45. 
50. 


Total 


11 
3 
1 


15 


88 
24 
10 


122 


$29.04 
9.60 
4.50 


$43.14 


1 
10 
3 
1 
1 


10 
100 
30 
10 
10 


16         160 


April  14 


$3.00 

33.00 

12.00 

4.50 

5.00 

$57.50 


16 
3 
1 


20 


145 
30 
10 


185 


$47.85 

12.00 

4.50 


$64.35 


15 
3 
1 


124 
30 
10 


$40.92 

12.00 

4.50 


19 


164 


$57.42 


8 
5 
5 


18 


16 
•8 
10 


34 


$5.28 
3.20 
4.50 


$12.98 


30. 
33. 
40. 
45. 
50. 


Total. 


April  15 


10 
3 
1 


14 


50 

15 
10 


75 


$16.50 
6.03 
4.50 


$27.00 


16 
3 
1 
1 


21 


120 
22* 
10 
10 


$39.60 
9.00 
4.50 
5.00 


162*        $58.10 


1 

10 

3 

1 


10 
75 
22* 
10 


$3.00 

24.75 

9.00 

4.50 


15 


117*        $41.25 


7 
5 
6 


18 


50 
35 
45 


130 


$16.50 
14.00 
2025 


$50.75 
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Wages, 
Cents  pbr  hour 


Table  21  —  Wage  Rates  and  Labor  Employed  Each  Dat  bt  Hatches  tir  Loading  the  China  1  iw  April,  1913 
Hatch  1  Hatch  2  Hatch  3  Hatoh  4 


JO 


33. 
40. 
45. 
50. 


Total. 


30. 
33. 
40. 
45. 
50. 


Total 


30. 
33. 
40. 
45. 
50. 


Total. 


30. 
33. 
40. 
45. 
50. 


Total. 


40. 
50. 
60. 
65. 
75. 


Total. 


Men       Hours 


Total 
wages 


Men       Hours 


Total 
wages 


Men       Hours 
April  16 


11 
3 
1 
1 


100 
30 
10 
10 


16 


150 


$33.00 

12.00 

4.50 

5.00 

$54.50 


16 
3 

1 


145 
30 
10 


$47.85 

12.00 

4.50 


19 
3 
1 


176 
30 
10 


20 


185 


$61.35  23 

April  18 


216 


16 
3 
1 


20 


125 
39 
10 


165 


$41.25 

12.00 

4.50 


$57.75 


11 
3 
1 
1 

16 


110 
30 
10 
10 


163 


$36.30 

12.0} 

4.50 

5.03 

$57.80 


83 

15 

5 


20 


103 


April  19 


16 
3 
1 


143 
27 
10 


$47.19 

10.80 

4.50 


16 
3 
1 
1 


126 
27 
10 
10 


20 


180 


$62.49 


21 


173 


$41.58 

10.80 

4.50 

5.00 

$61.88 


April  21  (Day) 


8 
5 
6 


80 
50 
60 


$26.40 
20.00 
27.00 


15 
3 
1 
1 


134* 
30 
10 
10 


$14.39 

12.00 

4.50 

5.00 


16 
3 
1 


150 
30 
10 


19 


190 


$73.40 


20 


184*        $65.89 


20 


190 


April  21  (Night) 


Total 
wages 


Men       Hours 


Total 
wages 


33 

to 

15 

50 

*  •                                    •              * 

30 

April  17 

1 

8 
5 
6 
1 


5 
16 
10 
12 

5 


$1.50 

,  5.28 

*  4.00 

5.40 

2.50 


$58.08 

12.03 

4.50 


$74.58 


21 


1 

11 
3 


48 


10 

100 

30 

10 


$18.63 


$25.40 
6.0) 
2.25 


$34.65 


16 


1 

10 
3 
1 


15 


1 

10 

3 

1 


153 


10 

130 

30 

10 


150 


10 
95 
28* 
10 


$3.03 

33.00 

12.00 

4.50 


$52.50 


$3.03 

33.00 

12.03 

4.50 


$52.50 


$3.00 

31.35 

11.40 

4.50 


Hatoh  5 


Men 


1 
8 
5 
6 
1 


21 


Hours 


5 
51 
35 
43 

5 

139 


Total 


$1.50 
16.83 
14.00 
19.35 
2.50 


$54.18 


$49.53 

12.00 

4.50 


$66.00 


15 


1 

10 
3 
1 


143*        $50.25 


10 
95 
28| 
10 


$3.03 

31.35 

11.40 

4.50 


15 


1 
10 
3 
1 
1 


16 


5 

40 

12 

5 

5 


67 


143*         $50.25 


$2.00 

20.00 

7.20 

3.25 

3.75 


$36.20 


7 
5 
6 


42 
30 
35 


$13.86 
12.00 
15.75 


18 


107 


$41.61 


30. 
33. 
40. 
45. 
50. 


Total. 


40. 
50. 
60. 
65. 
75. 


Total 


16 
3 
1 


20 


160 
30 
10 


200 


$52.80 

12.00 

4.50 


$69.30 


1 
8 
3 
1 
1 


10 

76 

28* 

10 

10 


April  22  (Day) 

$3.00     

25.08 
11.40 

4.50 

5.00     . 


17 
3 
1 


161* 
28} 
10 


14         134*        $48.98 


21 


200 


April  22  (Night) 


17 
3 
1 


21 


68 

12 

5 


85 


$34.00 
7.20 
3.25 


$44.45 


$53.30 

11.40 

4.50 


$69.20 


10 
3 
1 


95 
28 1 
10 


$31.35 

11.40 

4.50 


14 


1 
10 
3 
1 
1 


16 


133* 


5 
40 
12 

5 

O 

67 


$47.25 


$2.00 

20.00 

7.20 

3.25 

3.75 

$36.20 


30. 
33. 
40. 
45. 
50. 


Total. 


40. 
50. 
60. 
65. 
75. 
94. 


Total 


30. 
33. 
40. 
45. 
50. 


Total. 


1 

16 

3 

1 


21 


10 
96 
18 
10 


134 


$3.00 

31.68 

7.20 

4.50 


$46.38 


16 
3 
1 

1 


21 


1 

12 
3 
1 


128 
28* 
10 
10 


5 

30 
7* 
5 


April  23  (Day) 


$12.24 

11.40 

4.53 

5.00 


17 
3 

1 


181 
34* 
11$ 


176*         $63.14 


21 


227 


April  23  (Night) 

$2.03  

15.00  

4.50  

3.25  


$59.73 

16 

13.80 

3 

5.15 

1 

$78.68 


1 

5 

•     18 

52* 

21 
3 
1 
1 

"i20' 
24 
10 
10 

4.70 


$29.45     

April  24 


$39.60 
9.60 
4.50 
5.03 


26 


164 


$58.70 


20 


17 
3 
1 
1 


22 


1 

21 

3 

1 


26 


163 
34* 
11* 


206 


It 

5 
5 


60 


10 

121* 

24 

10 


$52.80 

13.80 

5.15 


$71.75 

$21 

.25 

4 

.50 

3 

25 

3 

.75 

$32.75 


$3.00 

40.10 

9.63 

4.50 


165*         $57.20 


•  ••••  «•«••*  »   • 

•  ■■••  •••••■  ■• 

•  •••a  •■•••■  •  • 

•  ■•■•  ••••••  •• 

■  >•■■  ••■•••  •• 

■  •«.»  ■■•■■■  •  • 
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pay  in  loading  the  China  1,  and  the  total  labor  costs. 
The  few  men  at  the  30-cent  rate  were  probably  deck- 
men,  the  33-cent  men  were  the  ordinary  longshoremen, 
the  40-cent  men  the  gang  foremen,  the  45-cent  men 
the  hatch  foremen,  and  the  50-cent  man  was  the  general 
foreman  of  the  entire  loading  operation. 

It  should  be  borne  ixL  mind  that  wages  have  increased 
greatly  since  1913,  when  this  loading  operation  was 
performed.  The  general  proportion  of  men  of  the 
different  classes  employed  and  the  relationship  of 
their  wage  scale  have  remained  about  the  same. 

The  total  labor  cost  of  loading  7,668  tons  is  seen 
to  have  been  $3,825.52,  making  the  average  cost 
slightly  under  50  cents  per  ton. 

The  missing  dates  in  Table  21  represent  Sundays, 
on  which  no  work  was  done.  During  the  last  week, 
however,  night  work  was  performed  on  Hatches  2  and 
4,  the  rate  being  about  50  per  cent  in  excess  of  the 
day  rate. 

Table  22  is  presented  to  indicate  the  general  manner 
in  which  stevedoring  charges  are  established,  show  the 


Table  22  —  Stevedoring  Charges  Covering  Turnaround  or  the  China  t 

Weight     Measure-     Payable 
Kind  of  Cargo  tons       ment  tons      tons  Bales       Rate       Amount 


Inward 


Hemp 20,925 

General 327  327 

General 1,756  1,756  

Gambier 150  150 

Tin 325  325  


SO. 05  $1,046.25 


20 
.33 
.35 
.30 


65.40 

579.48 

52.50 

97.50 


Total 325  2,233 

Average  per  payable  ton,  exclusive  of  hemp. . 

Outward 


2,558    20-.925 Si, 841. 13 

$.311    


General 769 

Heavy  lifts 36 

Structural 312 

Rails 2,362 

Hogsheads  of  tobacco 

Domestics 

Rosin 

Locomotive* 40} 

Car  material 2 

Cotton 


4,197* 
3754 
367] 


280 
976* 
380 
1074 

11} 


4,966 
411 
679 

2.362 
280 
9761 
380 
148 
13* 


}' 


$0.35  $1,738.28 
.50  205.75 
.50  339.75 
.40         944.80 


.35 


572.78 


1,432 


.50  74.00 

.45  6.08 

16         229.12 


Total..". 3,521*        6,696         10,217*       1,432 $4,110.56 

Average  per  payable  ton,  exclusive  of  cotton $  .38) 

difficulty  because  of  the  several  units  employed  in 
arriving  at  any  reliable  estimates  of  average  stevedor- 
ing charges,  and  give  some  idea  of  the  relative  rate 
for  discharging  and  loading.  This  schedule  covers 
the  trip  of  the  China  1  referred  to  in  the  previous 
pages.  In  the  case  of  the  inward  cargo,  which  was 
unloaded  by  an  outside  stevedoring  company,  the  table 
presents  the  actual  cost*  to  the  company;  in  the  case 
of  the  outward,  which  was  handled  by  the  parent 
steamship  company,  it  shows  the  bookkeeping  charges 
against  the  particular  subsidiary  company  operating 
the  China  1  —  charges  which  are  supposedly  intended 
to  embrace  all  of  the  labor  costs  shown  in  Table  21, 
together  with  the  necessary  incidentals  and  the  fixed 
margin  of  profit. 

In  Table  22  we  find  stevedoring  of  general  cargo 
charged  for  both  by  weight  and  by  measurement  tons, 
and  the  same  is  true  of  some  of  the  other  items.  On 
the  other  hand  hemp  and  cotton  were  not  charged  for 
by  tons,  but  by  bales.  If  11,183  payable  tons  (Table 
10,  page  182)  were  carried  on  the  outward  voyage  of 
the  China  1,  the  general  average  charge  fot  stevedor- 


ing, including  the  cotton,  was  36.8  cents  per  payable 
ton,  as  compared  with  38.0  cents  exclusive  of  cotton. 

Reducing  Lay  Periods  by  More  Continuous  Work 

A  study  was  made  of  the  possibility  of  reducing  the 
period  a  ship  spends  in  port  by  more  continuous! 
transferring  operations. 

The  hatches  are  not  all  worked  to  capacity  even 
during  working  hours  for  the  period  that  the  vessel  is 
at  the  pier.  The  clockings  sustain  this  assertion. 
Considerable  nonproductive  time  of  the  ship  could  be 
saved  if  the  full  working  day  were  utilized.  Still 
more  could  be  saved  if  operations  were  carried  on  day 
and  night  except  Sundays,  and  of  course  the  maximum 


Tabub  23  —  Savino  Possible  \h  Days  in  Loading  Psatooa  or  Nine  Ships  tr 
Loading  Had  Been  Mors  Continuous 


period  if  all  hatches  had  been 
worked 


Vbmbl 

China  t 

India  I 

Africa  1 

Java  t 

Brazil  1 

Africa  S 

Java  / 

Brazil  7 

Brazil  4 


Actual 
lay  period 
for  loading 


22.13 
17.38 
14.00 
10.07 
12.21 

10.34 
16.18 
12.96 
10.45 


Full 
10-hour  days 

21.00 
15.21 
11.15 
4.00 
17.21 

10.02 
4.02 
8.13 
9.17 


24  hours 

daily  except 

Sunday 

8.50 
5.63 
4.31 
1.67 
6.21 

4.75 
1.69 
4.04 
3.50 


24  hours 
daily 

7.50 
5.63 
4.31 
1.67 
5.21 

3.75 
1.69 
3.04 
3.50 


despatch  would  be  obtained  if  the  work  were  carried  on 
continuously,  including  Sundays. 

Table  23  shows  what  would  have  been  the  possibili- 
ties in  this  respect  with  regard  to  the  nine  ships 
studied  from  the  records,  and  Fig.  27  shows  the  same 


VESSEL 


China  I 


ItJm  I 


Afrit*  2 


)«*2 


Brairf/ 


Africa  3 


Jot*  I 


B*atil7 


Braztl  4 


DAY!* 


NET  TONNAGE 


—      t 


1 


wmmmmmsm 


wmm\\wik\mwmmMw*.. 


■urn-- 


3600 


3554 


9113 


2640 


2310 


3153 


2743 


2713 


2312 


I  1  Day*  actually  at  pier  during  performance 


Days   if    all    10   regular  hour*  had  been 
rked. 


KSS3 


Days    J    worked    24    hour*    each    da> 
except  Sunday 

D»y»  if  worked  24  houra  every  cons*cuti\e 
dav  including  Sunday 


Fio.  27  —  Time  Used  Loading  Nine  Ships  Compared  with 
Shorter  Periods  Possible  if  More  Continuous  Operation  were 
Employed 
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information  graphically.  Table  and  diagram  are 
worked  up  on  the  basis  of  ten-hour  days,  since  those 
were  the  standard  in  1913.  The  present  standard  day 
is  eight  hours. 

In  the  single  case  of  the  Brazil  1  the  second  bar 
is  longer  than  the  first  for  the  reason  that  considerable 
overtime  was  employed  in  the  loading  of  that  ship. 

Of  course  inadequacy  of  floor  space,  unfavorable 
conditions  on  the  pier  or  in  the  slip,  the  state  of  the 
weather  or  failure  of  shippers  to  get  their  cargo  to  the 
ship  on  time  may  have  had  much  to  do  with  the  rela- 
tively small  proportions  of  the  total  time  available 
utilized.  Serious  consideration  should,  however,  be 
given  to  the  matter  of  matching  the  extra  cost  of  night 
and  overtime  labor  with  the  fixed  charges  against  the 
idle  ship. 

In  conjunction  with  the  question  of  reducing  the 
time  of  turnaround,  the  number  of  days  that  cargo  is 
at  the  pier,  particularly  the  number  of  days  it  is  there 
before  the  ship's  arrival,  may  be  presented.  At  one 
of  the  piers  specially  studied  this  record  was  kept  for 
all  outbound  steamers  of  a  particular  line  for  a  number 
of  years,  so  that  fairly  representative  averages  have 
been  derived  of  the  total  number  of  days  the  vessel 
used  the  pier  to  load,  the  total  number  of  days  the 
outward  cargo  was  on  the  pier  and  the  time  the  cargo 
was  on  the  pier  before  the  ship's  arrival.  This  third 
and  last  item  is  usually,  under  bad  conditions,  a  factor 
in  the  congestion. 

The  information  is  presented  in  the  form  of  averages 
in  Table  24.  Tinder  normal  conditions  a  week  and  a  half 
usually  elapses  after  the  cargo  has  been  brought  to 

Table  24  —  Average  Lay  Period  in  Days  for  Ships  and  Cargoes  in  ths 

India  Trade  at  Pier  501 


Number 
of  ships 

Average  number  of  days 

* 

Year 

A  ship  was 

at  pier  ready 

to  load 

Outward 

cargo  was 

on  pier 

Cargo  was  on 
pier  before  ship 
was  ready  to 
load 

1910 

1911 

1912 

1913 

1914 

22 

30 

25 

23 

17 

7.6 

6.8 

12.1 

11.9 

12.4 

19.9 
21.6 
20.1 
22.1 
16.6 

12.6 

13.3 

9.8 

9.9 

4.1 

23 

9.9 

20.5 

10.2 

the  pier  before  the  vessel  arrives  for  loading  or  is  fully 
unloaded  and  ready  to  be  loaded.  The  low  average 
of  4.1  for  seventeen  vessels  in  19 14  may  have  been  due 
to  several  causes,  but  it  seems  likely  that  it  was  due  to 
restrictions  placed  by  the  company  limiting  the  free 
time  before  the  vessel  sailed. 

The  individual  ships  show  wide  fluctuations  from 
the  averages.  Four  of  the  ships  in  the  five  years  re- 
quired only  a  day  each  for  loading.  The  majority  in 
1910  and  1911  were  at  the  pier  for  loading  not  to 
■exceed  three  days,  although  the  record  was  not  so  good 
in  the  later  years.  In  the  main,  however,  the  averages 
are  forced  up  by  a  small  number  of  ships  each  year  at 
the  pier  to  load  from  two  to  four  weeks. 

During  the  five  years  there  were  just  three  instances 
in  which  the  cargo  was  on  the  pier  only  two  days  and 
the  ship  loaded  in  an  equal  or  shorter  period.  In  most 
instances,  even  where  the  ship  loaded  in  three  or  four 
days,  the  cargo  was  there  two  weeks  or  more,  and  in 
a  few  cases  it  was  there  forty  or  fifty  days. 


Pier   Performance 

In  an  attempt  to  arrive  at  a  criterion  of  performance 
in  order  to  compare  different  piers,  four  units  have 
been  employed  as  follows: 

1.  Number  of  tons  per  year  per  linear  foot  of 
berthing  space  handled  over  the  pier  itself,  derived  by 
dividing  the  total  tonnage  passing  over  the  pier  itself 
in  any  given  year  by  the  total  length  of  stringpiece 
used  in  the  docking  of  vessels  —  this  in  all  cases  cover- 
ing only  side  wharfage. 

2.  Number  of  tons  per  year  per  square  foot  of  pier- 
floor  area,  derived  by  dividing  the  total  tonnage  pass- 
ing over  the  pier  itself  in  any  given  year  by  the  pier- 
floor  area. 

3.  Number  of  tons  per  year  per  linear  foot  of  berth- 
ing space,  as  in  the  case  of  the  first  unit,  but  based  on 
the  total  tonnage  handled  at  the  pier,  which  includes 
in  addition  to  that  handled  over  the  pier  that  trans- 
ferred between  ship  and  lighter  direct. 

4.  Number  of  tons  per  year  per  square  foot  of  pier- 
floor  area,  based  on  the  total  tonnage  handled  at  the 
pier,  whether  over  the  pier  or  between  ship  and  lighter 
direct. 

No  deductions  were  made  in  any  instance  for 
columns,  aisles,  office  space  or  the  storing  of  pier  equip- 
ment. These  vary  so  widely  with  different  piers, 
methods  of  operation,  seasonal  conditions,  commodities 
and  other  factors  that  it  was  thought  impracticable 
to  make  any  exact  allowance  for  them. 

While  the  piers  selected  were  well  managed,  busy 
piers  and  fairly  representative  of  present  harbor 
practice,  care  must  be  exercised  if  the  deduced  tonnage 
per  linear  foot  or  per  square  foot  is  to  be  applied  to 
pier  design  in  order  to  predict  the  tonnage  that  may 
be  handled  over  any  particular  pier.  The  pier  may  be 
too  long  or  too  short,  too  narrow  or  too  wide.  It  may 
have  a  one-story  shed  or  a  two-story  shed.  The 
character  of  the  freight  may  vary.  Intimate  knowl- 
edge of  the  business  to  be  handled  in  every  detail  is 
necessary  for  intelligent  design.  The  figures  that 
follow  in  terms  of  the  four  units  are  presented 
principally  for  the  purpose  of  comparison,  although 
properly  used  they  have  other  value. 

Pier  501 

The  best  records  pertaining  to  pier  operations  were 
encountered  for  the  pier  designated  in  this  report  as 
Pier  501.  Complete  records  for  six  consecutive  years, 
the  first  three  of  which  were  pre-war,  were  available 
in  detail. 

Table  25  shows  the  performance  of  this  pier  for 
six  years,  1911  to  1916  inclusive,  in  cargo  tons  of 
2.240  lb.  each.  The  table  includes  the  cargo  handled 
directly  by  lighter  over  the  offshore  sides  of  the  vessels 
as  well  as  that  handled  on  the  pier  itself. 

The  averages  for  the  six  consecutive  years  show  that 
approximately  three  and  one-half  times  as  much  cargo 
went  out  as  came  in.  In  other  words,  the  outward 
movement  was  77.5  per  cent  and  the  inward  only  22.5 
per  cent  of  the  total.  The  predominance  of  the  out- 
ward movement  and  its  progressive  increase  are  shown 
graphically  in  Fig.  28.     The  predominance  itself  as 
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W///A  Inward  Outward  I 

Fig.  28  —  Proportion  of  Inward  and  Outward 
Tonnage  to  Total  Tonnage  Handled  at  Pier  SOI 

well  as  its  progressive  increase  is  probably  the  result  of 
two  causes  —  an  unbalanced  movement  over  this  par- 
ticular facility  and  the  gradual  conversion  of  the  pier 
into  one  for  loading  only,  at  which  vessels  would  dock 
after  they  had  discharged  part  or  all  of  their  cargo  at 
other  piers  in  the  harbor  operated  by  the  same  company. 

Fig.  29  shows  graphically  the  information  in  Table 
25. 

In  Table  26  we  have  a  separation  of  the  tonnages  of 
Table  22  according  as  they  were  handled  over  the  pier 
or  to  or  from  lighterB  offshore.  The  same  information 
is  presented  graphically  from  several  angles  in  Figs. 
30-32.  Fig.  35,  page  211,  is  an  amplification  of 
Fig.  30  showing  the  data  by  months. 

Nearly  as  much  of  the  total  cargo  inward  and  out- 
ward was  handled  by  lighters  offshore  as  by  all  means 


over  the  pier,  and  considerably  more  of  the  outward 
movement  was  handled  by  lighters.  (It  will  be  shown 
presently  that  a  large  part  of  the  cargo  handled  over 
the  pier  was  brought  to  it  by  lighters.)  On  the  other 
hand,  only  a  small  percentage  of  the  inward  cargo  was 
discharged  to  lighters  on  the  offshore  side. 

The  explanation  for  this  is  easily  found.     Outward 
cargo  is  stowed  on  a  ship  by  ports  of  destination.   There 
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may  be  only  one.  In  extreme  cases  there  are  as  many 
as  thirty,  but  the  average  is  about  seven.  Shipments 
large  enough  to  load  a  lighter  may  readily  be  made  up 
at  the  New  Jersey  or  other  waterfront  yards  and  trans- 
ferred bodily  into  the  hold  of  the  vessel.  Inward  cargo, 
however,  is  destined  for  a  large  number  of  consignees. 
Except  in  the  case  of  a  comparatively  small  number 
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the  Ship 
of  large  shipments,  it  requires  assorting  before  it  can 
be  forwarded  from  the  ship.  The  natural  place  for  this 
assorting  is  the  deck  of  the  pier.  Most  of  the  inward 
cargo  therefore  is  discharged  upon  the  pier  and  then 
removed  by  drays,  cars,  lighters  or  other  means. 

It  is  possible  still  further  to  separate  both  the  inward 
and  the  outward  tonnage  handled  over  the  pier.  The 
records  for  Pier  501  were  kept  in  such  form  that  it 
was  possible  to  segregate  the  tonnage  to  show  the 
amount  that  left  the  pier  on  the  inward  land  movement 
in  railroad  cars,  in  street  trucks  and  via  lighter,  and 
also  that  destined  for  immediate  local  storage  in  ware- 
houses.   This  has  been  done  in  Table  27. 

The  outward  tonnage  appears  in  Table  28,  and  it 
will  be  noted  that  in  the  assembling  of  the  cargo  by  the 
land  carriers  none  was  received  at  the  pier  from 
"  warehouses."  The  steamship  company  in  tabulating 
these  figures  probably  restricted  the  term  warehouses 
to  refer  to  those  only  in  the  general  vicinity  of  the 
pier  —  such  tonnage  as  was  received  from  and  destined 
to  distant  points  in  the  city  being  entered  under  the 
heading  of  "  trucks."  That  which  was  delivered 
directly  to  near-by  warehouses  was  handled  by  hand 
trucks,  small  auto  trucks  or  tractors  and  trailers.  The 
table  is  made  up  in  the  same  form  as  Table  27, 
although  no  tonnage  comes  under  the  warehouse 
column. 

Here  again  we  can  more  easily  visualize  the  statis- 
tical data  by  changing  them  to  graphical  form.     The 
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data  in  these  two  tables  are  presented  on  a  percentage 
basis  iu  Fig.  33,  the  sums  of  the  four  sections  opposite 
each  year  being  100  per  cent. 

In  order  that  the  percentages  in  this  chart  may  not 
be  mistaken  for  actual  quantities,  the  averages  for  the 
six  years  in  absolute  number  of  tons  moved  in  each 
direction  are  presented  in  Fig.  34.  It  will  be  seen 
immediately  that  the  movement  is  decidedly  unbal- 
anced, and  the  lack  of  balance  in  the  individual  facili- 
ties is  further  set  off  by  the  guide  lines  connecting  the 
inward  and  outward  bars. 


INWARD 
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By  a  regrouping  of  the  figures  in  Tables  26,  27  and 
28,  we  obtain  Table  29,  which  divides  the  tonnage  into 
that  locally  delivered  via  land  and  that  locally  deliv- 
ered via  water ;  in  other  words,  that  which  at  some  time 
passed  over  the  land  end  of  the  pier  by  car,  dray  or 
other  means,  and  that  which  did  not,  no  differentiation 
being  made  in  the  latter  class  between  that  transferred 
direct  between  ship  and  lighter  and  that  transferred 
via  the  pier.  This  table,  showing  the  preponderance 
of  goods  delivered  via  water,  makes  apparent  again  the 
error  of  thinking  of  the  pier  merely  as  a  connecting 
link  between  the  land  and  the  ship,  and  ignoring  the 
needs  of  lighter  service. 

It  may  be  pointed  out  that  goods  lightered  to  or  from 
the  ship  may  also  have  to  undergo  trucking  or  other 
land  movement  before  they  reach  or  after  they  leave 
the  lighter.  Direct  service  is  possible  between  the  rail- 
road and  the  ship  through  cars  that  run  upon  the  pier, 
and  between  local  manufacturers  and  the  ship  through 
trucks  that  loiad  or  unload  at  the  local  factory.  Rail- 
road lighterage  means  a  rehandling  at  the  waterfront 
terminal  of  the  railroad,  and  lighterage  of  goods  pro- 
duced or  consumed  locally  means  a  rehandling  unless 
the  factory  or  store  be  at  the  waterfront  and  accessible 
to  lighters. 

Tables  25-2-9  are  all  derived  from  Table  30,  which 
gives  the  complete  record  of  Pier  501,  inward  and  out- 
ward, by  months  for  the  six  years  under  study.  Any 
combination  of  figures  desired  can  be  derived  from  this 
table,  while  the  table  reveals  wide  seasonal  fluctuations 
not  in  any  way  shown  by  the  yearly  averages. 

Pier  Performance  by  Dimensional  Units 

Thus  far  the  analysis  of  pier  performance  has  been 
in  such  form  as  to  bring  out  the  tonnages,  their  direc- 
tion and  those  elements  in  which  the  total  may  be 
resolved  by  virtue  of  the  fact  that  the  records  them- 
selves were  so  segregated.  Having  these  elements,  we 
can  apply  the  four  units  defined  on  page  205  tonnages 
per  year  on  the  linear-foot  and  the  square-foot  bases, 
and  on  the  bases  of  (1)  merely  the  cargo  handled  over 
the  pier  and  (2)  the  total  cargo  handled  at  the  pier, 
including  that  transferred  on  the  offshore  side  between 
ship  and  lighter  direct. 

The  Commission  would  again  warn  users  of  these 
units  that  all  of  the  units  must  be  qualified  by  further 
statements  as  to  nature  and  kind  of  tonnage.  A  pier 
which  handles  only  one  or  a  few  commodities  that  are 
regularly  shipped  in  uniform  packages,  can  readily  be 
moved  by  hand  labor  and  can  be  tiered  without 
machinery  or  tackle  will  show  a  higher  performance  as 
expressed  in  terms  of  berthing  space  than  a  pier  given 
over  to  heavy  machine  parts  or  cumbersome  and  poorly 
bound  bales  of  various  and  irregular  sizes,  or  a  pier 
specializing  in  seasonal  commodities. 

Pier  501  was  thoroughly  typical  of  general  cargo  of 
the  most  diverse  sort,  ranging  from  the  nicely  boxed 
products  of  general  merchandise  to  iron  pipe  in 
quantity,  car  wheels,  coffee  in  bags  and  cotton  in  bales ; 
occasionally  even  the  extra  large  hogsheads  of  loose- 
leaf  tobacco  and  the  awkward  bundles  of  hidas.  Hence 
Tables  31-34,  the  headings  of  which  are  self-explana- 
tory, may  be  regarded  as  characteristic  for  general 
cargo,  imported  a?  well  as  exported. 
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Table  31  —  Tonnages  pee  Year  per  Linear  Foot  of  Berthing  Space  for 

General   Cargo    Handled   Over    Pier    501* —  Freight    Passino  Direct 
Between  Ship  and  Lighter  Excluded 

Tear                                                                               Inward       Outward  Total 

1911 86.8            71.3  157.9 

1912 49.0           111.1  160.1 

1913 56.9             98.9  155.8 

1914 63.8            82.2  146.0 

1915 66.3             81.3  147.6 

1916 36.8            84.1  120.9 

Average 59.9            88.2  148.1 

{Maximum  rate 127.9          256.6  256.6 

f Minimum  rate 6.8              9.0  39.6 

*  End  of  pier  not  included  as  berthing  space. 

t  Based  on  maximum  and  minimum  monthly  performances  during  the  six  years. 


Table  32  —  Tonnaoes  per  Tear  per  Linear  Foot  of  Berthino  Space  for 
General  Cabgo  Handled  fob  Vessels  Berthing  at  Pier  501* — Freight 
Passing  Direct  Between  Ship  and  Lighter  Included 

Tear  Inward       Outward        Total 

1911 , 87.3  178.8  266.1 

1912 50.4  221.7  272.1 

1913 63.3  231.2  294.5 

1914 67.8  208.2  276.0 

1915 71.2  257.9  329.1 

1916 48.2  237.2  285.3 

Average 64.7  222.5  287.3 

tMaximumrate 128.6  394.2  480.0 

t Minimum  rate 11.1  31.0  86.8 

|  *  End  of  pier  not  included  as  berthing  space. 

t  Based  on  maximum  and  minimum  monthly  performances  during  the  six  years. 


Table  33  —  Tonnages  per  Year  per  Square  Foot  of  Pier  Substructure 
Area  for  General  Cargo  Handled  Over  Pier  501*—  Freight  Passing 
Direct  Between  Skip  and  Lighter  Excluded 

Year  Inward      Outward        Tota  > 

1911 1.2  1.0  2.2 

1912 0.7  1:5  2.2 

1913 0.8  1.3  2.1 

1914 0.9  1.1  2.0 

1915 0.9  1.1  2.0 

1916 0.5  1.1  1.6 

Average 0.8  1.2  2.0 

tMaximumrate 1.7  3.4  3.4 

t Minimum  rate. 0.1  0.1  0.5 

*  Single-story  pier;  no  deductions  for  aisles,  columns,  office  space  or  the  storing 

of  equipment.    Tonnages  exclude  freight  passing  direct  between  ship  and  lighter. 

f  Based  on  maximum  and  minimum  monthly  performances  during  the  six  years. 


Table  34  —  Tonnages  per  Year  per  8quarb  Foot  of  Pier  Substructure 
Area  for  General  Cargo  Handled  for  Vessels  Berthing  at  Pier  501* — 
Freight  Passing  Direct  Between  Ship  and  Lighter  Included 

Year  Inward      Outward        Total 

1911 1.1  2.4  3.5 

1912 0.7  2.9  3.6 

1913 0.8  3.1  3.9 

1914 0.9  2.8  3.7 

1915 1.0  3.4  4.4 

1916 0.6  3.2  3.8 

Average 0.8  3.0  3.8 

tMaximumrate 1.7  5.3  6.4 

tMinimumrate 0.1  0.4  1.2 

*  End  of  pier  not  included  as  berthing  space. 

t  Based  on  maximum  and  minimum  monthly  performances  during  th   six  years. 


the  tonnage  was  handled  over  the  piers  and  how  much 
by  lighter  to  and  from  the  ship  direct;  nor  how  much 
of  that  handled  over  the  pier  was  handled  on  the  second 
story.  A  rough  estimate  is  that  10  per  cent  of  the 
inward  cargo  at  Piers  602  and  603  and  20  per  cent  at 
Pier  601  was  handled  on  the  upper  floors,  and  that  the 
outward  percentages  were  probably  15  per  cent  at 
Piers  602  and  603,  the  upper  stories  being  utilized 
under  the  conditions  generally  prevalent  in  1917  and 
1918  for  a  certain  amount  of  short-time  storage. 

In  order  to  make  the  data  regarding  Piers  G01,  602 
and  603  as  nearly  comparable  as  possible  with  those 
regarding  Pier  501,  officials  of  the  company  were  asked 
to  give  their  opinions  as  to  the  proportion  of  freight 
floated  to  and  from  the  ships  directly  as  compared  with 
that  handled  over  the  pier ;  and  to  estimate  the  propor- 
tions that  would  further  separate  the  tonnage  over  the 
pier  itself  into  that  handled  by  cars,  trucks,  warehouses 
and  lighters.     The  estimates  are  as  given  in  Table  36. 
The   zeros   opposite   "cars"    and   "warehouses"    are 
explained  by  the  fact  that  at  these  piers,  unlike  Pier 
501,  there  was  no  direct  rail  connection  to  the  pier  and 
there  were  no  warehouses  in  the  immediate  vicinity.   It 
should  be   emphasized   here  that   there  was   no   team 
access  to  the  second  floor  of  Piers  601,  602  and  603. 

On  the  basis  of  the  above-named  estimates  the  totals 
have  been  divided,  the  results  being  as  set  forth  in 
Tables  37  and  38,  which  are  comparable  to  Tables  33 


Table  35  —  Tonnage*  of  Cargo  Handled  During   1917  and  1918  at  Piers 

601,  602  and  603 

Inward  Outward  Total 

PiBR                                                             Year         tonnage  tonnage  tonnage 

601                                       1917           25,986  58,408  84,484 

1918            4,100  93,576  07,676 

aoo                                       1917          32,959  479.961  512,920 

1918           20,345  241,156  261,501 

803                                      1917           38,314  230,655  268,960 

1918           24,766  303,493  328,259 


Piers  601,  602  and  603 

The  task  of  obtaining  the  tonnages  for  Piers  601, 
602  and  603  was  far  more  difficult  than  that  of  obtain- 
ing the  same  data  for  Pier  501.    No  records  were  kept 
of  the  pier  performances.     It  was  necessary  to  ascer- 
tain the  names  of  all  vessels  docking  during  the  period 
chosen  for  study  and  then  go  into  separate  records  for 
each,  obtained  as  inward  tonnage  discharged  and   as 
outward  tonnage  loaded.      The  totals  for  these  piers 
have  been  compiled  for  the  years  1917  and  1918  from 
a  list  of  approximately  400  ships  docking.     While  cer- 
tain corrections  have  had  to  be  made  because  of  the 
absence    of    records,    and    certain    averages    weighted 
because  of  other  factors,  the  results  are  thought   to 
reflect  the  facts  fairly  accurately.     They  are  presented 
:n  Table  35. 

The  figures  available  did  not  indicate  how  much  of 


Table  36  —  Estimated  Percentage  or  Tonnages  op  Piers  601,  602  and  603 

Handled  to  and  from  Pier  in  Various  Wats 

Over  pier  via:  Inward  Outward 

Car :  •  •  • 

Trucks 15  S5 

Warehouses -  •• 

Lighters 3o  15 

To  vessel  direct  via  lighter 50  50 

100  100 

— 

Table  37  —  Estimated  Tonnages  per  Year  per  Linear  Foot  of  Berthino 
Space  for  General  Cargo  Handled  at  Piers  601,  602  and  603*-—  Freight 
Passing  Direct  Between  Ship  and  Lighter  as  Well  as  Between  Ship  and 

Pier  Included  j^*j         a,  A  i 

p1EB  Year  Inward      Outward        Total 

601  1017  15.7  35.5  51.2 

1918  2.5  56.7  59.2 

BO*  1917  10.0  145.4  155.4 

1918  6.1  73.1  79.2 

603  1917  11.6  69.9  81.5 

1918  7.5  92.0  99.5 

*  Ends  of  piers  not  included  as  berthing  space. 


Table  38  —  Ehtimated  Tonnages  per  Ye\r  per  Square  Foot  of  Pier-Floor 
Area  for  General  Carcio  Handled  at  Piers  601,  602  and  603*— Freight 
Passing  Direct  Between  Ship  and  Lighter  as  Well  as  Between  Ship  and 

Pier  Included  .       ^  A        j        ™  *      l 

p1ER  Year  Inward      Outward        Tota   * 

601  1017  0.6  1.4  2.0 

1918  0.1  2.3  2.4 

602  1917  0.4  5.8  6.2 

1918  0.2  2.9  3.1 

603  1917  0.5  2.8  3.3 

W° 1918  0.3  3.7  4.0 

*  Two-story  piers  of  which   only  area9  of  first  floors  were  used  in  deriving  units 
in  table;  no  deductions  for  aisles,  columns,  office  space  or  the  storing  of  equipment. 
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and  34  for  Pier  501.  Inasmuch  as  it  is  estimated  that 
50  per  cent  of  the  cargo  of  Piers  601,  602  and  603 
was  handled  by  lighters  direct  (Table  36),  dividing  by 
two  the  figures  of  Tables  37  and  38  will  put  them  on  a 
comparable  basis  with  Tables  31  and  33. 

The  three  Manhattan  piers  moved  a  tonnage  consist- 
ing mainly  of  general  cargo,  not  so  diverse  in  character 
as  that  on  Pier  501,  Brooklyn.  These  piers  further- 
more handled  as  a  large  proportion  of  their  business  the 


more  highly  fabricated  articles  of  merchandise  which 
in  general  come  in  cases  of  medium  size  and  weight. 
The  performances  for  each  of  the  piers  as  measured  by 
either  the  annual  tonnage  per  linear  foot  of  berthing 
space  or  the  annual  tonnage  per  square  foot  of  pier- 
floor  area  are  generally  lower  in  the  cases  of  Piers  601, 
602  and  603  than  those  of  Pier  501.  The  high  unit  of 
145  tons  per  linear  foot  outward  for  Pier  602  is  proba- 
bly due  to  the  fact  that  the  company  operating  this 
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Fig.  35  —  Diagram  Showing  the  Number  of  Tons  of  2,000  Pounds  Handled  Monthly  at  Pier  501 
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Table  33  —  Average  Weriarj  avo  MsisuiBtfsvrs  pbi  Packaoi  or  Gddds  Itfpoarco,  and  NatfBii  or  Packaibi  pes  Patablk  Tox 


ClftSBOf 

Commodity  package  Origin 

Albumen Cases Shanghai. . . 

Antimony Caws Yokohama. . 

Bagging  (cotton). .   Bales Calcutta 

Bamboo  canes Bundles Hong  Kong. 

Bamboo  poles Bales Kobe 


Av.  wt. 
pk*.. 


lb. 


Bamboo  splits Bales Hong  Kong. . . 

Bamboo  ware Bundles Kobe 

Bean  cake Bags Shanghai 

Bean  oil Barrels Hankow 

Bean  oil Cases Hankow 


Bean  oil Drums . 

Black  pepper Bags. . . 

Black  pepper Bags. . . 

Bristles Cases . . 

Buffalo  hides Bales . . 


Kobe 

Penang... 
Singapore. 
Shanghai . 
Calcutta . 


Buffalo  hides Bundles. 

Burlaps Bales . . . 

Burlaps Bales . .  . 

Burlap  cuttings. . .  Bales .  . . 
Butts  (jute) Bales... 


Singapore. 
Calcutta . 
Calcutta.. 
Hamburg. 
Calcutta. 


Calfskins Bales. .  . 

Camphor Caves .  . . 

Canes  (bamboo) . .  Bundles. 

Capsicums Bales .  . . 

Cardamons Cases . . . 


Cassia Bags. . 

Cassia Bales. 

Cassia Caves . 

Cassia  oil Cases . 

Castor  seed Bags. . 


Chairs  (rattan) . . .  Bundles. 

Chillies Bags 

Chillies Ba?s 

Chinese  groceries. .  Misc 

Chrome  ore Mats . . . 


Calcutta 

Shanghai 

Hong  Kong. . . 

Bombay 

Colombo 

Hong  Kong.. . 
Hong  Kong. . . 
Hong  Kong, 

Canton 

Hong  Kong . . . 
Bombay 

Hong  Kong. . . 

Bombay 

Kobe 

All  ports 

Kobe 


Cigars 

Cinnamon 

Cinnamon 

Citronella  oil . 
Cloves 


Cases. . 
Bales. . 
Rolls.. 
Drums. 
Bags... 


Manila. . 
Colombo. 
Colombo. 
Colombo . 
Penang. . 


Cloves 

Cocoanuts 

Cocoanut,  des . . 
Cocoanut,  fibre. 
Cocoanut,  fibre. 


Cocoanut  oil . 
Cocoanut  oil . 
Cocoanut  oil . 
Cocoanut  oil . 
Coffee 


Cases. . 
Bags. . . 
Cases.  . 
Bales.  . 
Ballots. 


Penang. . 
Colombo . 
Colombo . 
Colombo . 
Colombo . 


Casks 

Pipes 

Pynchons. . 
Hogsheads. 
Bags 


Coffee 

Coir  yarn. . 
Copper .... 
Copper  ore. 
Copra 


Bags.. 
Dholls 
Ingots. 
Bulk.. 
Bags.. 


Copying  paper. . 
Cores  (rattan) . . 

Cotton 

Cotton 

Cotton  bagging. 


Cases . . . 
Bundles . 
Bales .  .  . 
Bales.  .  . 
Bales.  .. 


Singapore. . . . 
Colombo 
Colombo 
Colombo 
Brasil  ports. 

Singapore. . . 
Colombo.  .  . 

Kobe 

Yokohama. . 
Singapore.  . 

Kobe 

Hong  Kong. 
Calcutta  .  . 
Tientsin. . . . 
Calcutta .  .  . 


Cotton  waste Bales Kobe 

Cowhides Bales Calcutta 

Cowhides Bundles.  . .  .   .Singapore 

Cube  gambier.  . .  .   Bags Singapore.  .  .  . 

Curios Cases Chinese    and 

Japan  ports. 


Cuttings  (burlap) 
Cuttings  (hides) .  , 
Cuttings  (hides) . 
Cuttings  (jute) .  . 
Desic.  cocoanut. . 


Bales Hamburg. . . 

Bales Calcutta .  .  . 

Bales Brasil  ports. 

Bales Calcutta .  .  . 

Cases Colombo .  .  . 


Dogskin  mats ....   Bales Shanghai . . . 

Drums Empty Kobe 

Elk  hides Bales Singapore. . . 

Essential  oil Cases Hong  Kong. 

Fans Cases Hjng  Kong. 


Fans Cases Kobe .... 

Farina Ba^s Hamburg. 

Feathers Bales Shanghai. 

Fertiliser  salt*.  . . .   Ba?s Hamburg. 

Fibre  (cocoanut) . .  Bales Colombo. 


Fibre  (cocoanut) . .   Ballots Colombo 

Fibre  (maj?ny) ....   Bales Cebu 

Firecrackers Cases Hong       Kong, 

Canton 

Flake  (tapioca) .  . .   Bags Singapore.  .  .  . 

Flour  (sago) Bags Singapore .... 


Flour  (tapioca) . .  .  Ba^s Singapore. . . 

Gall  nuts Cases Hankow 

Gambier Cases Singapore .  . 

Gambier  (cube) . . .  Baj?a Singapore    . 

Ginger Bags Hong  Kong. 


250 
240 
000 
250 
250 

130 
150 
170 
450 

87 

500 
115 
140 
100 
1,006 

450 

1,000 

1,032 

805 

400 

1,000 
125 
250 
300 
150 

140 
70 

77 

80 

270 

60 

300 

60 

'  "  i59 

135 
330 
100 
1,400 
111 

380 
100 
158 
340 

7 

1,200 

2,800 

1,500 

900 

132 

133 

7 
68 

140 

236 
180 
400 
300 
900 

600 

1,006 

450 

162 


805 
600 
600 
400 
158 

940 
430 
300 
60 
125 

40 
224 

204 
340 

7 
283 

40 

180 
160 

2m 

268 
432 
162 
110 


Av. 

meas. 
per 

Pltg-.    ' 
ou.  ft. 

6.6 

5.0 

26.3 

11.0 

18.6 

4.6 
19.6 

3.0 
12.0 

2 


Number  of 
packages  per 
payable  ton 


0 


11.9 
6.0 
6.0 
4.6 

35.0 

10.0 
25.0 
25.0 
27.6 
8.0 

35.0 

2.9 

11.0 

20.0 

4.0 

6.9 
5.0 

5.6 
3.0 
5.6 

40.0 

20.0 

4.0 

4.0 

1.0 

5.6 
11.0 

4.6 
29.0 

6.0 

16.9 
6.0 
5.0 

10.0 
0.8 

38.0 

80.0 

50.0 

35.0 

3.0 


wt. 

9.0 
9.4 
2.5 
9.0 
3.0 

17.0 
15.0 
13.0 
5.0 
26.2 

4.5 
13.6 
11.2 
22.0 

1.5 

3.0 
1.8 
1.7 
2.8 
5.6 

1.6 

18.0 

9.0 

1.9 

15.0 

16.0 
32.0 

29.0 
2.8 
5.4 

37.0 

1.9 

37.0 


14.0 

16.0 
6.8 

13.4 
1.1 

10.0 

6.0 
22.4 
14.0 

4.6 
224.0 


meas. 

6.7 
8.0 
1.5 
3.7 
2.2 

9.0 
2.0 

13.0 
3.3 

20.0 

3.4 
8.3 
8.3 
9.0 
1.0 

5.0 
1.6 
1.6 
1.5 
5.0 

1.1 

14.5 

3.7 

2.0 

12.5 

6.0 
8.0 

7.3 

13.3 

7.3 

1.0 

2.0 

10.0 

10.0 

23.0 

7.3 
4.6 
11.0 
1.4 
8.3 

3.0 
8.3 

10.0 
5.0 

75.0 


1.9 
0.56 
1.0 
1.8 
17.0 


1.3 
0.62 
1.0 
1.5 
13.0 


3.0  13.5  17.0 
0.6  320.0  100.0 
0.3       33.0  160.0 


6.6       16.0      7.7 


12.0 

11.0 

12.0 

8.3 

26.3 

15.0 

35.0 

10.0 

5.6 

15.0 

27.6 

22.0 

30.0 

8.0 

5.0 

31.0 
9.0 

15.0 
3.0 
9.9 

2.8 
5.6 

12.0 
3.9 

10.0 

0  8 
10.0 

1.3 
5.0 
3.0 

4.0 
10.0 
8.0 
5.6 
6.0 


9.9 
12.5 
5.6 
7.4 
2.5 

3.7 

1.5 

3.0 

14.0 


2.8 
2.6 
3.7 
5.6 
14.0 

2.4 
5.0 

37.0 
4.5 

18.0 

56.0 
10.0 

ii  6 

4.6 

224.0 
8.0 


3 
3 
3 
5 

1 


3 
6 
3 
0 
5 


2.7 
1.1 
5.0 
9.0 

2.7 

1.5 
1.8 
1.3 
5.0 
10.0 

1.3 

4.5 

13.0 

4.0 

4.1 

15.0 
7.6 
3.3 

10.7 
5.0 

75.0 
4.0 


56.0     32.0 

8.7     10.0 

14.0     17.0 


11.2 

8.4 

5.2 

14.0 

23.0 


12.5 
4.0 
6.3 
9.0 
6.7 


Class  of 
Commodity  package  Origin 

Ginger Casks Hon*  Kong. 

Glue  stock Bales Brasil  ports. 

Glue  stock Bale* Calcutta 

Goatskins Bales Hamburg. . . 

Goatskins Bales Hankow 


Goatskins Bales Shanghai , 

Goatskins  (loose)..  Bales Calcutta. 

Goatskins  (comp.).  Bales Calcutta. 

Goatskins Casks Calcutta . 

Graphite Casks Moji 


Av.  wt. 
per 

pW. 

lb. 

180 
600 
600 
370 
1,000 

900 
650 
800 
560 
320 


Groceries  (Chinese)  Misc China  ports. 

Gum  arabic Bags Bombay. . . . 

Gum  arabic Bags Sues 

Gum  copal Baskets.  .  . .  Singapore.  . 

Gum  copal Bags Singapore .  . 

Gum  copal Cases Singapore .  . 

Gum  damar Bags Singapore.  . 

Gum  damar Cases Singapore.  . 

Gunnies Bales Calcutta.  .  . 

Gunnies Bales Calcutta.  .  . 


Gunnies 

Gutta  jelatong. 
Gutta  percha.. 
Ha;r  (horse) . . . 
Hair  (human) . 


Hats 

Hats  (rush) 

Hemp 

Hemp 

Hides  (buffalo) . 

Hides  (buffalo) . 
Hides  (cow) .... 

Hides  (cow) 

Hides  (elk) 

Hides  (cuttings). 


Bales Calcutta 

Cases Singapore. 

Cases Singapore 

Bales Brasil  ports. . 

Cases China  ports. . 

Cases Manila 

Bale* Shanghai .... 

Bales Hamburg 

Bales Calcutta 

Bales Singapore.  .  . 

Bundles. . . .  Manila 

Bales Calcutta 

Bundles ....  Singapore .  .  . 

Bales Singapore .  .  . 

Bales Calcutta .... 


Hide  cuttings. 
Horsehair. . .  . 
Human  hair. . 

Indigo 

Isinglass 


Bales Brasil  ports. . 

Bales Brasil  ports. . 

Cases China  ports. . 

Cases Calcutta 

Bales Kobs 


Jelatong 

Jute 

Jute  butts 
Jute  cuttings . . 
Jute  rejections. 


Cases Singapore . 

Bales Calcutta . 

Bales Calcutta . 

Bales Calcutta. 

Bales Calcutta. 


Kainit 

Lac  refuse 

Leaves,  patchull 
Leaves,  patchull 
Leaves,  senna. . . 


Ba*s Hamburg 

Ba;s Calcutta 

Bales Penaug *. 

Bales Singapore 

Bales Aden 


Logs 

Long  pepper . 

Mace 

Mazna  fibre. . 
Manure  salts . 


Bulk Calcutta. 

Bat* Penang. . . 

Cases Singapore. 

Bale* Cebu.  .  .  . 

Ba{* Hamburg. 


Matches  (safety). 

Mattings    

Matting 

Mats  (dogskin) . . 
Mica 


Cases Hamburg. . . 

Rolls Hong  Kong. 

Rolls Kobe 

Bales Shanghai . . . 

Cases Calcutta . .  . 


Mustard  seeds. 
Myrabollama.. 
Myrabollams. . 

Nutmegs 

Nutmegs 


Nut  oil 

Nux  vomica. 
Oil  (bean) . . . 
Oil  (bean) . . . 
Oil  (bean) . . . 


Bags Bombay 

Bags Bombay 

Bags Calcutta .... 

Bags Singapore .  .  . 

Cases Singapore .  .  . 

Barrels Hankow 

Bags Calcutta.  .  .  . 

Barrels......   Hankow 

Cases Hong  Kong. . 

Drums Kobe 


Oil  (cassia) 

Oil  (ctronella)  . . . 
Oil  (cocoanut) 
Oil  (cocoanut) 
Oil  (cocoanut) 

Oil  (cocoanut) 
Oil  (essential) .  .  . 

Oil  (nut) 

Oil  (palm  kernel) 
Oil  (petroleum) .  . 

Oil  (rose) 

Oil  (wood) 

Ore  (chrome) .... 
Ore  (copper) .... 
Palm  kernel  oil .  . 

Paper  (copying).. 
Patchuli  leaves .  . 

Peanuts 

Pearl  tapioca. . .  . 
Peas 


Cases Hong  Kong. 

Drums Colombo .  .  . 

Casks Singapore .  . 

Pipes Colombo .  .  . 

Pynchons. . .   Colombo .  .  . 


400 
400 
190 
170 

222 

170 

230 

1.000 

1.100 

1,270 
350 
256 

800 
156 

280 
225 
460 
1,006 
450 

280 
1,006 
450 
300 
600 

600 
800 
156 
400 
285 

• 

350 
403 
400 
400 
400 

204 
147 
400 
345 

400 


Hogsheads. 

Cases 

Barrels 

Casks 

Casks 


Colombo.  .  . 
Hong  Kong. 
Hankow. . . . 
Hamburg... 
Hamburg. . . 


Pots Bombay. . . 

Barrels Hankow... 

Mats Kobe 

Bulk Yokohama. 

Casks Hamburg. . 


140 
180 
280 
2c4 

255 

75 

40 

940 

130 

270 

150 

56 

112 

80 

450 
54 

450 
87 

500 

80 
1,400 
1,200 
2,830 
1,500 

903 

63 

450 

1,205 

418 

190 
703 
159 


Av. 
meas. 

per 
pkg-. 
cu.  ft. 

6.0 
30.0 
22.0 
24.0 
36.0 

33.0 
40.0 
25.0 
12  0 
6.6 

4.0 
8.0 
8.0 
5.9 
6.0 

7.3 

6.0 

7.3 

22.0 

25.0 

22.0 
10.  ' 

7.0 
40.0 

5.6 

30.0 
24.0 
27.0 
35.0 
10.0 

10.0 
35.0 
10. 0 
15.0 
22.0 

30.0 
40.0 

5.6 
12.0 

7.6 

10.0 
8.0 
8.0 
8.0 
8.0 

3.9 

6.0 

20.0 

20.0 

20.0 

37.6 

6.0 

10.0 

10.0 

3.9 

14.0 
4.6 
3.0 

31.0 
2.3 


Number  of 
packages  per 
payable  ton 


Case3 Kobe 

Bales Penang 

Ba?s Yokohama. 

Ba?s Singapore . 

BagH Hamburg. . 


236 
403 
103 
163 

123 


wt. 

12.5 
3.7 
2.6 
6.0 
2.2 

2.5 
2.4 
2.8 
4.0 
7.0 


4.8 

5.6 

9.4 

11.8 

10.0 
11.8 

9 

1 

2 


5.6 
3.0 
1.1 
3.6 
2.6 

12.0 
1.6 

12.0 
2.0 

11.9 

3.0 
29.0 
38.0 
80.0 
50.0 

35.0 
3.0 
12.0 
27.0 
12.0 

2.0 

13.0 

1.9 


1.8 
6.4 
9.0 
2.8 
14.0 

8.0 

10.0 

4.9 

8.0 
1.5 

3.0 
1.5 
3.0 
4.5 
2.6 

3.7 

2.8 

14.0 

5.6 

8.0 

6.4 
5.6 
5.6 
5.6 
5.6 

11.0 
9.9 
2.0 
2.0 
5.6 


11.2 

12.5 

8.0 

11.0 


meas 

6.7 
1.3 
1.8 
1.7 
1.1 

1.2 
1.0 
1.6 
3.3 
6.0 

10.0 
5.0 
5.0 
8.8 
8.3 

7.0 
8.3 
7.0 
1.8 
1.6 

1.8 
5.0 
7.0 
1.0 
7.3 

1.3 
1.7 
1.5 
4.0 
1.1 

5.0 
1.1 
5.0 
4.0 

1.8 

1.3 
1.0 
7.3 
3.3 
5.3 

5.0 
5.0 
5.0 
5.0 
5.0 

10.7 
6.7 
2.0 
2.0 
2.0 

1.1 
8.3 
5.0 
4.0 
10.7 


8.9 
29.8 
56.0 

2.4 

13.8 

12.0 
5.4 
32.0 
14.0 
28.0 

5.0 
33.2 

5.0 
26.2 

4.5 

28.0 
1.1 
1.9 
0.6 
1.0 

1.8 
37.0 
5.0 
1.9 
5.0 

11.6 

3.2 

14.0 


2.9 
9.0 
13.3 
1.3 
1.8 

13.3 
7.3 
22.2 
14.3 
20.0 

3.3 
26.6 

3.3 
20.0 

3.4 

13.3 
1.4 
1.3 
0.6 
1.0 

1.5 
13.0 
3.3 
1.5 
3.3 

200 

3.0 

23.0 


1,205         27.0         1.9       1.5 


12.0 

23.0 

6.0 

5.0 

2.6 


9.9 

2.0 

22.4 

12.6 

IS. 2 


3.3 

2.0 

6.6 

10.0 

16,0 
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Table  39  —  Average  Weights  and  MBASUBEUENra  pea  Package  or  Goods  Imported,  and  Number  or  Packages  pes  Payable  Tox 


Commodity 

Pepper  (black).. . . 
Pepper  (black) . . . 
Pepper  (long) 
Pepper  (white) . . . 
Pepper  (white)  .  .  . 

Petroleum  oil , 

Pineapples 

Plumbago 

Poles  (bamboo) . . , 
Pontianae 

Porcelain 

Porcelain 

Potash 

Pulp 

Pulp 

Putch  leaves 

Rags 

Rattan 

Rattan  cores .... 
Refuse  (lac) 

Rejections  (jute) . 

Rice 

Rose  oil 

Rubber 

Rubber 

Rubber  shoes. . . . 

Rush  hats 

Safety  matches . . 

Sago  flour 

Sake 

Saltpetre 

Salts  (fertiliser).. 
Salts  (manure)... 
Seeds  (castor)  .  . . 
Seeds  (mustard) . 

Senna  leaves .... 

Sheep  elans 

Shellac 

Shellac 

Shoes  (rubber) . . . 

Shoyu 

Skins  (calf) 

Skins  (goat) 

Skins  (goat) 

Skins  (goat) 


Class  of 
package 


Origin 


Bags Penang. . . 

Bags Singapore . 

Bags Penang. . . 

Bags Penang. . . 

Bags Singapore. 


Casks Hamburg. 

Cases Singapore. 

Barrels Colombo . 

Bales Kobe.  .  .  . 

Cases Singapore . 

Cases Kobe .... 

Cases Yokaichi . 

Bags Hamburg. 

Bales Hamburg. 

Bales Hamburg. 


Av.  wt. 

per 

pkg., 

lb. 

115 
140 
HO 
180 
130 

448 
80 
700 
250 
350 


Av. 

me&9. 

per 

pic*., 
cu.  ft. 


Number  of 
packages  per 
payable  ton 


6.0 
6.0 
6.0 
6.0 
4.6 


12. 
2 
13 
18.6 
10.0 


.0 
.6 
.0 


wt. 

13.6 
11.2 
11.2 
8.7 
12.0 

5.0 
28.0 
3.2 
3.0 
6.4 


Bales Singapore.. . 

Bales Hamburg. . . 

Bundles. . . .  Singapore.  . 

Bundles. . . .  Hong  Kong. 

Bags Calcutta . . . 


Bales Calcutta. .  - 

Bags Calcutta . .  . 

Pots Bombay. . . . 

Cases Singapore .  . 

Cases Colombo . . . 


Bales Hamburg. 

Bales Shanghai. 

Cases Hamburg. 

Bags Singapore. 

Cases Kobe .... 


Bags Calcutta. 

Bags Hamburg. 

Bags Hamburg. 

Bags Bombay. . 

Bags Bombay. . 


Bales Aden.  .  .  . 

Bales Calcutta . 

Bags Calcutta. 

Cases Calcutta . 

Bales Hamburg. 


Tubs Yokphama... 

Bales Calcutta .... 

Bales Hamburg. . . . 

Bales Hankow 

Bales Shanghai .... 


204 
225 
285 

345 

1,140 

70 

180 

147 

400 
224 
190 
200 
135 

1,350 
225 
255 
160 
175 

200 

204 
204 
270 
150 

400 
800 
160 
200 
1,350 

50 
1,000 

370 
1,000 

900 


18.0 

16.0 

3.9 

6.0 

9.0 

20.0 
36.0 

6.3 
11.0 

6.0 

8.0 
5.0 
2.0 
6.0 
5.0 

31.6 

24.0 

14.0 

3.0 

4.6 

3.0 
3.9 
3.9 
6 
0 


11.0 
9.9 
7.9 


meas. 

8.3 
8.3 
8.3 
8.3 
11.0 

3.8 
20.0 
3.9 
2.2 
5.0 

2.2 
2.5 
10.7 
6.7 
4.4 


2.0 
2.0 


11 
12 


.2 
.5 


2 
1 
8 
3 


0 
1 
0 
6 


99   6.7 


5 


20.0 

25.0 

6.0 

7.0 

31.6 

1.6 
35.0 
24.0 
36.0 
33.0 


5.6 

9.0 

11.6 

12.0 

16.5 

1.6 
10.0 

8.9 
14.0 
12.8 

11.2 
11.0 
11.0 
5.4 
12.0 

5.6 
2.8 
9.1 
11.2 
1.6 


44.8 
1.6 
6 
2, 
2 


.0 

2 

.5 


5.0 
8.0 

20.0 
8.3 

10.0 

1.2 
1.7 
2.9 
17.0 
9.0 

13.3 
10.7 
10.7 
7.3 
13.3 

2.0 
1.6 
6.7 
5.7 
1.2 

26.7 
1.1 
1.7 
1.1 
1.2 


pier  featured  outward  movements  at  a  time  when  phe- 
nomenal quantities  of  goods  were  moving  to  Europe, 
a  zone  to  which  this  company  regularly  operated 
numerous  vessels.  The  focusing  of  cargo  at  Pier  602 
automatically  lessened  the  unit  performance  of  Piers 
001  and  603,  since  the  same  company  operated  these 
piers  as  well. 

Commodities  and  Containers 

Obviously  in  the  absence  of  precise  data  as  to  the 
total  amount  of  cargo  moved  into  or  out  of  the  Port  of 
New  York  by  ship  in  any  given  period,  a  classification 
of  commodities  handled  similar  to  that  presented  for 
the  railroads  (Chapter  6)  would  have  been  out  of  the 
question.  The  Commission  is  able,  however,  to  present 
in  Table  39  a  valuable  record  of  the  form,  as  to  both 
weight  and  measurement,  in  which  a  large  number  of 
commodities  are  commonly  shipped.  The  table  refers 
to  imports,  is  based  on  a  company's  observations  over 
an  extended  period. 

The  Commission  has  on  file  less  complete  data  on 
exports,  and  also  data  on  actual  dimensions  of  packages 
and  containers.  Because  of  the  fragmentary  nature  of 
this  information  it  is  not  presented  in  this  report. 

VI  —  CONCLUSION 

The  records  of  the  Tnited  States  Custom  House, 
amplified  to  include  estimates  for  traffic  not  included 
in  those  records,  give  a  good  idea  of  the  number  and 


Commodity 
Skins  (goat) 


Class  of 

package  Origin 

,  Bales Calcutta . . . 

Skins  (goat)  loose.  Bales Calcutta.  .  . 

Skins  (goat) Casks Calcutta.  .  . 

Skins  (sheep) Bales Calcutta .  . . 

Soy Kegs Yokohama. . 

Spirits Drums Hamburg. . . 

Splits  (bamboo).. .  Bales Hong  Kong. 

Straw  braid Bales Kobe 

Straw  braid Cases Kobe 

Sugar Mats Iloilo 


Sweepings Bags Colombo 


Tallow  (vegetable) 
Tapioca  (flake) . 
Tapioca  (flour) . 
Tapioca  (pearl) . 


Cases Hankow 

Bags Singapore. 

Bags Singapore . 

Bags Singapore. 


Tea Boxes Hankow 

Tea Boxes Hong  Kong. . 

Tea Boxes Keelung 

Tea Boxes Koba 

Tea Boxes Shanghai. . . . 


Tea Boxe3 Yokohama. . 

Tea Chests Colombo.  . . 

Tea Che3ts Fuchow.  . . . 

Tea Chests Hankow 

Tea Che3ts Hong  Kong. 

Tea Chests Kobe 

Tea Che3ts Keelung 

Tea Chests Shanghai . . . 

Tea Chests Yokohama. 

Tea  sweepings. . . .  Bags Colombo .  .  . 


Tin 

Tin 

Toys 

Vegetable  tallow. 
Waste  (cotton) . . 


Pigs Singapore . 

Slabs Penang... 

Cases Kobe .... 

Cases Hankow. . 

Bales Kobe .... 


Wax Cases Kobe .... 

White  pepper Bags Penang. . . 

White  pepper Bags Singapore . 

Wood  oil Barrels Hankow.. 

Wood  pulp Bales Hamburg. 

Wood  pulp Bales Hamburg. 

Wool Bales Shanghai. 

Wool Bales Tientsin. . 

Wool Bale3 Tientsin. . 

Yarn  (coir) Dholls Colombo . 


Av.  wt. 

per 

PKg., 

lb. 

803 
650 
560 
800 
70 

1,095 

130 

200 

200 

70 

81 
250 
180 
200 
160 

48 
48 
45 

48 
48 

48 
103 
82 
82 
82 

94 
80 
82 
94 
81 

120 
101 

•   •   •   »  •  •  • 

250 
.  600 

260 
180 
130 
700 
225 

285 
550 
500 
654 
7 


Av. 

meas. 
per 

pkg..    *- 
cu.  ft. 

25.0 
40.0 
12.0 
25.0 
1.6 

26.0 

4.6 

18.0 

30.0 

1.0 

3.3 
4.0 
5.0 
4.0 
5.0 

2.0 
2.0 
1.6 
2.3 
2.0 

2.3 
5.0 
3.3 
3.3 
3.0 

3.9 
3.0 
3.3 
3.9 
3.3 

0.4 
0.4 
1.6 
4.0 
15.0 

5.0 
6.0 
4.6 
13.0 
6.0 

9.0 
11.0 
10.0 
12.0 

0.6 


Number  of 
packages  per 
payable  ton 


wt. 

2.8 
2.4 
4.0 
2.8 
32.0 

2.0 
17.0 
11.2 
11.2 
32.0 

23.5 

9.0 

8.7 

11.2 

12.6 

40.7 
46.7 
49.8 
46.7 
46.7 


meai. 

1.6 
1.0 
3.3 
1.6 
26.7 

1.5 
9.0 
2.2 
1.1 
40.0 

12.3 
10.0 
10.0 
12.5 
10.0 

20.0 
20.0 
26.7 
17.8 
20.0 


46 
22 
27 
27 


7 
4 
3 
3 


27.3 

28.0 
23.8 
27.3 
23.8 
23.5 

18.6 
22.2 

"9.6 
3.7 

8.6 
8.7 
12.0 
3.2 
9.9 

7.9 
4.1 
4.5 
3.4 
320.0 


17.8 

10.0 

12 

12 

13 


13.3 
10.7 
12.3 
10.7 
12.3 

120.0 

120.0 

27.0 

10.0 

2.7 

8.0 
8.3 
11.0 
3.0 
6.7 

4.4 

3.7 

4.0 

3.3 

100.0 


sizes  of  ships  entering  New  York  Harbor  in  a  given 
period.  The  estimates  of  the  cargo  they  carry  in  and 
out,  while  less  accurate,  afford  a  fair  basis  for  deter- 
mining the  accommodations  in  the  way  of  piers,  slips 
and  the  like  required  for  the  transfer  of  that  cargo, 
when  used  in  conjunction  with  the  studies  of  the 
capacities  of  piers  in  terms  of  linear  feet  of  berthing 
space,  or  of  pier-floor  area. 

Light  on  the  requirements  of  individual  piers  for 
different  classes  of  service  is  afforded  by  a  comparison 
of  prevailing  registered  tonnages  and  sizes  of  cargo 
with  pier  capacities  and  lates  of  discharging  and 
loading. 

The  data  with  reference  to  speed  and  cost  of  trans- 
ferring cargo  to  and  from  ships  are  utilized  in  the 
study  of  freight-handling  machinery  requirements 
(Chapter  27).  The  same  is  true  to  some  extent  of  the 
study  of  commodities  and  containers. 

The  Commission  would  again  state  that  while  the 
information  presented  in  this  chapter  represents  a 
large  amount  of  work,  with  results  not  found  by  the 
Commission  anywhere  else,  the  study  should  be  carried 
indefinitely  into  the  future  through  some  permanent 
agency.  The  Commission  believes  data  of  inestimable 
value  not  only  to  the  Port  of  New  York  but  to  all 
American  ports  and  all  who  have  to  do  with  their  devel- 
opment could  thus  be  obtained,  through  such  a  perma- 
nent agency  that  would  be  constantly  collecting  usable 
information  and  analyzing  and  making  comparable 
current  statistics  of  already  existing  agencies. 


CHAPTER  8 


History   of   the  West   Side    Problem,   and    of   Manhattan's  Railroad 

Freight  Problem  in  General 


When  the  Hudson  River  Railroad  was  built  along 
the  West  Side  of  Manhattan  in  1847,  there  were  no 
outstanding  reasons  why  it  should  not  be  operated  at 
grade.  New  York  was  very  sparsely  settled  above 
Fourteenth  Street,  and  for  that  matter  railroad  opera- 
tion in  and  across  streets  at  grade  was  not  considered 
especially  objectionable,  as  witness  the  large  number 
of  American  cities  where  it  was  and  still  is  permitted. 
In  recognition  of  the  element  of  danger,  however,  ordi- 
nary locomotives  came  to  be  prohibited  south  of  Thir- 
tieth Street,  and  the  service  was  restricted,  as  at  present, 
to  special  boxed-in  steam  locomotives  operating  at  low 
speed. 

Likewise  from  the  standpoint  of  the  efficient  moving 
of  freight,  the  all-rail  system  offered  far  more  promise 
than  that  of  the  railroads  west  of  the  Hudson.  When 
the  time  came  to  build  the  St.  Johns  Park  Terminal, 
this  plant,  aided  by  water  service  to  the  East  River, 
seemed  to  provide  amply  for  the  needs  of  the  downtown 
district,  while  Thirty-third  Street  afforded  room  for  a 
more  extensive  uptown  terminal,  and  Sixtieth  Street 
seemed  the  spot  for  a  suburban  switching  yard. 

Riverside  Park  was  laid  out  from  Seventy-second  to 
125th  Street  about  1887.  The  New  York  Central  was 
at  that  time  authorized  to  build  a  parapet  wall  along 
the  east  side  of  the  ground  it  was  occupying,  closing 
nearly  all  of  the  cross  streets  for  the  extent  of  the  park. 

By  this  time,  however,  it  was  beginning  to  become 
evident  that  a  change  was  needed,  from  both  the  public 
and  the  railroad  point  of  view.  The  operation  of  trains 
in  the  streets  was  collecting  an  increasing  human  toll. 
The  smoke,  noise  and  odors  along  Riverside  Park 
were  increasing  and  were  becoming  more  and  more  ob- 
jectionable. On  the  other  hand,  the  company  was  find- 
ing the  facilities  more  and  more  inadequate  for  the 
handling  of  its  business  effectively.  Public  sentiment 
crystallized  slowly,  and  did  not  become  insistent  for  a 
generation.  The  railroad  company,  meanwhile,  though 
cramped  in  its  facilities,  was  yet  a  little  better  off  than 
its  New  Jersey  competitors,  and  so  it  did  nothing.  At 
length  the  public  did  demand  a  change,  and  in  the  last 
twelve  or  fifteen  years  the  matter  has  been  under  con- 
stant agitation.  The  problem  became  known  as  the 
West  Side  problem,  and  it  has  remained  unsolved. 

That  the  freight  operations  of  the  New  Jersey  rail- 
roads on  the  lower  West  Side  and  throughout  Manhat- 
tan, as  well  as  those  of  the  New  York  Central,  are  far 
from  ideal  is  a  very  important  consideration.  The 
Commission  feels  that  any  solution  of  the  New  York 
Central's  problem  that  ignored  the  New  Jersey  roads 
would  be  utterly  inadequate.  Partly,  however,  because 
the  New  York  Central  situation  is  so  serious  and  far- 
reaching,  and  partly  because  the  City  and  State  have 


no  jurisdiction  over  the  New  Jersey  roads  except  east 
of  the  Hudson,  the  New  Jersey  roads  have  in  the  main 
been  ignored  in  the  public  discussions.  Certain  un- 
official organizations  and  individuals,  unhampered  by 
State  lines,  and  a  very  few  public  officials  more  far- 
seeing  than  the  others,  have  sought  to  bring  the  New 
Jersey  roads  directly  into  the  problem ;  and  the  special 
State-appointed  commission  of  1917  urged  the  inclu- 
sion of  the  New  Jersey  roads.  In  the  main,  however, 
the  history  of  the  West  Side  problem  that  follows,  and 
in  fact  the  history  of  Manhattan's  railroad  freight  prob- 
lem in  general,  is  the  history  of  the  various  unsuccess- 
ful attempts  to  dispose  of  the  New  York  Central. 

Saxe  Law 

As  early  as  1880  the  public  began  to  find  the  New 
York  Central's  occupancy  of  the  city  streets  objection- 
able ;  in  fact,  unofficial  proposals  for  something  different 
were  made  before  that  time.  It  was  not  until  1906, 
however,  that  public  agitation  produced  the  Saxe  Law, 
the  first  effort  to  solve  the  problem  by  legislation.  This 
law  directed  the  existing  Board  of  Rapid  Transit  Com- 
missioners to  prepare  plans  and  enter  into  an  agreement 
with  the  New  York  Central  to  place  the  New  York 
Central's  tracks  in  a  subway  from  Spuyten  Duyvil 
south.  Failing  to  reach  an  agreement  in  twelve  months, 
the  Board  was  to  condemn  the  rights  of  the  company 
to  operate  at  grade. 

No  agreement  was  reached.  In  fact  the  chief  engi- 
neer of  the  Commission,  Mr.  George  S.  Rice,  reported 
adversely  on  the  desirability  of  a  subway  for  the  entire 
distance.  lie  recommended  instead  that  the  tracks  be 
left  on  the  surface  north  of  Sixtieth  Street,  the  streets 
being  carried  over  them,  except  across  Manhattan 
Valley,  where  the  tracks  were  to  be  elevated  over  the 
streets.  A  tentative  agreement  was  reached  that  the 
tracks  north  of  Sixtieth  Street  should  be  disposed  of 
thus,  that  the  company  should  at  its  own  expense  build 
a  subway  under  Eleventh  Avenue  from  Sixtieth  Street 
to  Thirty-third  Street,  and  that  south  of  Thirty-third 
Street  the  problem  should  be  given  further  study.  It 
was  Mr.  Rice's  belief,  however,  that  further  legislation 
would  be  necessary  before  such  a  plan  could  be  adopted. 

The  following  year  the  Board  was  replaced  by  the 
Public  Service  Commission  for  the  First  District,  and 
in  the  course  of  the  next  two  years  a  bill  known  as  the 
Grady  bill  was  passed,  directing  the  New  York  Central 
to  submit  plans  to  both  the  Public  Service  Commission 
and  the  Board  of  Estimate  and  Apportionment  of  New 
York  City.  The  bill  authorized  the  treatment  proposed 
by  Mr.  Rice  north  of  Sixtieth  Street  and  either  an  ele- 
vated line  or  a  subway  south  of  that  point.  The  railroad 
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company  let  it  be  known  that  it  would  not  submit  plana 
for  a  subway,  and  Mayor  George  E.  McClellan,  fearing 
heavy  damage  awards,  it  is  understood,  against  the 
city  if  an  elevated  road  were  built,  vetoed  the  bill. 

Immediately  (June  4,  1909)  the  Board  of  Estimate, 
acting  on  the  advice  of  the  corporation  counsel,  served 
notice  on  the  railroad  company  to  remove  its  tracks 
south  of  Sixtieth  Street.  The  company  brought  a  re- 
straining action  against  the  city,  and  on  May  19,  1911, 
the  Court  of  Appeals  rendered  an  opinion  to  the  effect 
that  the  city  could  not  withdraw  or  cancel  the  company's 
franchise —  that  such  power  rested  solely  with  the 
Legislature. 

Boabd  of  Estimate  Given  Sole  Jurisdiction 

The  Legislature  at  once  enacted  Chapter  777  of  the 
Laws  of  1911.     This  now  took  the  matter  entirely  out 


Manhattanville,  with  storage  tracks  well  out  into  the 
river;  an  entirely  reconstructed  yard  at  Sixtieth  Street, 
extended  some  distance  north  under  Riverside  Park; 
a  four-track  elevated  line  on  the  Marginal  Way  to 
Thirtieth  Street;  an  entirely  new  double-deck  yard  at 
that  point,  and  from  there  south  to  the  terminus  at 
Canal  Street  a  double-track  elevated  line  on  private 
right-of-way  close  to  Ninth  Avenue.  The  Board  of 
Estimate  accepted  the  company's  claim  to  fully  estab- 
lished rights  all  the  way  from  Spuyten  Duyvil  to  Canal 
Street,  and  purposed  to  strengthen  that  claim  by  grants 
of  land  to  the  company.  The  company  agreed  to  spend 
considerable  sums  roofing  its  tracks  over  in  Riverside 
Park  and  elsewhere. 

The  plan  was  endorsed  by  most  of  New  York's  news- 
papers, by  the  Chamber  of  Commerce,  the  Merchants' 
Association  and  other  organizations,  and  by  the  then 
Commissioner  of  Docks.     It  was  opposed  by  the  West 
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of  the  hands  of  the  Public  Service  Commission,  and 
directed  the  company  to  submit  to  the  Board  of  Esti- 
mate on  or  before  October  1,  1911,  plans  and  pro- 
files of  changes  necessary  to  eliminate  the  company's 
occupancy  at  grade  of  public  Btreets  and  places.  The 
Board  was  given  broad  powers  as  to  land  grants  or 
exchanges  of  land,  but  no  authority  to  dictate  any  plan 
to  the  company. 

Mitchel  Plan 
The  company  submitted  its  first  plan  September  2S, 
1911,  calling  for  an  elevated  railroad  on  the  Marginal 
Way.  A  committee  of  the  Gaynor  administration  and 
later  the  Committee  on  Port  and  Terminal  Facilities 
of  the  Board  of  Estimate  carried  on  negotiations  with 
the  company  and  effected  modifications  in  the  plan,  and 
in  April,  1916,  there  was  presented  to  the  public  what 
became  known  as  the  Mitchel  plan.  This  contemplated 
about  the  treatment  proposed  in  1906  by  Mr.  Rice  north 
of  Sixtieth  Street,  but  with  the  tracks  along  Riverside 
and  other  parks  covered;  a  much  expanded  yard  at 


End  Association  and  many  other  civic  and  local  organi- 
zations, and  early  in  1917,  before  action  had  been  taken 
by  the  Board  of  Estimate,  the  plan  was  swept  aside 
by  the  passage  of  the  Ottinger  Law,  which  restored  the 
jurisdiction  of  the  Public  Service  Commission  in  the 
premises. 

Jurisdiction  of  Public   Service  Board  Restobkd 

The  Ottinger  Law,  Chapter  719  of  the  Laws  of  1917. 
passed  in  May,  1917,  over  Mayor  Mitchel's  veto,  stipu- 
lated that  any  plan  adopted  must  be  approved  by  the 
Public  Service  Commission  for  the  First  District,  and 
authorized  the  creation  of  a  joint  conference  committee 
of  the  Board  of  Estimate  and  the  Public  Service  Com- 
mission; but  it  provided  that  unless  an  agreement  with 
the  company  could  be  reached  by  December  1,- 1917, 
the  Commission  might  proceed  independently  of  the 
Board  of  Estimate  to  compel  the  company  to  remove 
its  surface  tracks.  It  also  stipulated  that  the  company 
should  pay  rental  to  the  city  for  its  use  of  the  streets, 
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the  amount  of  the  rental  to  be  readjusted  every  twenty- 
five  years. 

The  company's  representative  asserted  that  this  law 
rendered  an  agreement  impossible,  as  the  company  "  can- 
not and  will  not  at  any  time  or  under  any  circumstances 
or  conditions  which  can  be  proposed  by  anyone  under 
the  statute  make  or  enter  into  any  contract."  The 
Joint  Conference  Committee  issued  "tentative  pro- 
posals'' and  plans  October  6,  1917,  the  main  physical 
point  of  difference  with  the  Mitchel  plan  being  the 
keeping  of  the  elevated  line  on  the  Marginal  Way 
throughout.  The  other  important  difference  was  the 
provision  for  the  periodical  fixing  of  rental  in  accord- 
ance with  the  new  law,  and  in  addition  the  Committee 
introduced  a  proviso  that  after  twenty-five  years  th« 
city  could  terminate  the  company's  entire  leasehold. 
Taking  these  two  main  provisions  together,  the  chance 
of  a  New  York  Central  monopoly  was  eliminated.  The 
New  York  Central  refused,  however,  to  consider  the 
proposals,  and  the  jurisdiction  of  the  Joint  Conference 
Committee  automatically  ended  December  1,  1917. 


Special  Committee  Investigates 

By  another  Act,  Chapter  72t)  of  the  Laws  of  1917, 
a  special  commission,  of  which  Mr.  Wm.  H.  Van 
Benschoten  was  subsequently  made  chairman,  was 
created  to  investigate  the  situation.  This  Commission, 
organized  November  13,  1917,  reported  to  the  Governor 
and  the  Legislature  January  31,  1918.  The  Com- 
mission condemned  alike  the  law  of  1911  giving  the 
Board  of  Estimate  sole  jurisdiction,  and  the  law  of  1917 
restoring  the  jurisdiction  of  the  Public  Service  Com- 
mission. It  urged  new  legislation  creating  a  terminal 
commission  of  seven  members  —  the  Mayor  and  the 
Comptroller  of  New  York  City,  ex  officio,  two  members 
of  the  Public  Service  Commission,  and  three  additional 
members  appointed  by  the  Governor. 

This  Commission  was  perhaps  the  first  body  created 
by  the  New  York  Legislature  to  study  the  problem  that 
advocated  the  inclusion  of  the  New  Jersey  railroads. 
The  Commission  stated  that  u  the  most  important  need 
of  the  City  of  Xew  York  is  a  comprehensive  and  modern 
freight  terminal  system,  not  only  for  the  New  York 
Central  lines,  but  also  for  the  railroads  which  float 
their  freight  across  the  Hudson  River  from  the  New  Jer- 
sey shore."  Therefore  the  Commission  thought  the  ter- 
minal commission  should  be  given  power  to  effectuate 
(1)  the  construction  of  a  municipal  terminal  by  the 
City  in  agreement  with  the  various  railroads;  or  (2) 
the  arrangement  of  a  unified  joint  terminal  system  on 
the  West  Side  of  Manhattan  by  agreement  with  the  New 
York  Central  Railroad  and  the  other  railroad  and 
transportation  companies  concerned,  or  the  construc- 
tion of  such  terminal  system  by  a  private  terminal  com- 
pany;  or  (3)  compulsion,  if  necessary,  upon  the  various 
railroads  to  require  them  to  construct  and  operate  all 
necessary  terminal  facilities,  or,  if  such  facilities  shall 
have  been  constructed,  to  join  in  the  use  and  operation 

of  same. 

The  Commission  was  noncommittal  as  to  whether  the 
West  Side  railroad  should  be  an  elevated  or  subway 
line,  but  recommended  a  tunnel  connection  with  New 


Jersey.  It  recommended  depressing  and  covering  the 
tracks  along  Riverside  Park,  and  agreed  with  the 
Joint  Conference  Committee  that  the  Manhattanville 
vard  should  be  east  of  the  main  tracks.  Additional 
belt  lines  up  the  East  Side  of  Manhattan,  and  in  fact 
along  nearly  every  waterfront  of  the  Port,  were 
suggested. 

Matter  Now  in  Suspense 

Although  the  Commission  presented  a  form  of  law 
providing  for  a  terminal  commission,  no  legislative 
action  has  since  been  taken,  and  the  problem  is  more 
or  less  in  suspense  at  present.  For  more  than  two  years 
the  Board  of  Estimate  has  had  under  consideration  a 
plan  proposed  by  the  Comptroller,  but  it  is  believed  that 
this  could  not  be  carried  out  without  further  legisla- 
tion. 

Other  Plans  Proposed 

While  the  foregoing  summarizes  briefly  the  action  on 
the  West  Side  problem  as  directed  by  the  New  York 
Legislature,  there  have  been  numerous  other  solutions 
advocated,  by  New  York  City  officials,  committees, 
commercial  organizations  and  individuals.  A  number 
of  these  take  account  of  the  New  Jersey  railroads. 
Some  of  the  plans  are  modifications  of  others,  and  only 
the  main  types  need  be  mentioned. 

In  1866  Mr.  O.  Vanderburgh,  a  civil  engineer, 
advocating  a  steam  passenger  subway  under  Broadway, 
suggested  the  possible  ultimate  need  for  an  elevated 
freight  line  along  the  Hudson  River  waterfront. 

In  1875  a  committee  of  the  American  Societv  of 
Civil  Engineers  created  for  the  purpose  made  an 
extensive  report  on  both  rapid-transit  and  freight- 
terminal  needs  at  New  York.  This  committee 
recommended  the  construction  of  a  double-track  belt 
line  along  the  waterfront,  with  fireproof  warehouses 
having  side-track  facilities,  storage  space  on  the  farms 
along  the  newly  laid  out  West  Street,  and  more  markets. 
In  view  of  this  Commission's  investigation  of  terminal 
costs,  set  forth  elsewhere  in  this  report,  it  is  of  interest 
that  the  committee  stated  that  terminal  costs  ranged 
from  $1  to  $10  per  ton,  with  an  average  of  $3.07  per 
ton. 

Surface  Marginal  Railroad 

Some  twenty-two  years  later,  in  1897,  a  surface 
waterfront  freight  line  was  advocated  by  a  board  of 
three  consulting  engineers  retained  by  the  Department 
of  Docks  and  Ferries.  They  also  sought  to  include  the 
New  Jersey  railroads.  Their  plan  called  for  float 
bridges  at  Battery  Park,  a  connection  with  the  New 
York  Central  at  Christopher  Street  or  some  point  far- 
ther north,  and  the  gradual  abandonment  of  the  pier 
stations  as  inland  terminals  were  established.  They 
thought  it  might  be  desirable  to  build  an  elevated  pas- 
senger line  on  the  Marginal  Way,  but  thought  freight 
should  be  handled  on  the  surface. 

Other  facilities  recommended  by  them  were  an  East 
Side  marginal  railroad  from  Battery  Park  to  Corlears 
Hook,  and  three  dry  docks  on  the  West  Side  between 
Fiftieth  and  Fifty-second  Streets,  running  east  to 
Eleventh  Avenue.     The  float  bridges  for  the  East  Side 
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marginal  railroad  could  be  at  Corlears  Hook.  The 
lioard  thought  that  it  would  be  commercially  desirable, 
Km  probably  not  feasible,  to  connect  the  two  belt  lines 
through  Battery  Park. 

Merchants'  Association  Plan 
In  1908  the  Merchants'  Association  of  New  York 
issued  a  comprehensive  report  advocating  a  double- 
track  freight  viaduct  flanked  with  warehouses,  or  a 
fmir-track  freight  and  passenger  viaduct,  along  the 
il;i i jrinal  Way,  the  freight  tracks  to  be  used  "when 
ami  ;o  far  as  such  use  shall  be  found  desirable  or  best 


as  the  most  rapid  line  from  upper  Manhattan  to  the 
office  district.    ■ 

Small-Cab  Subway  System 
The  same  year  Mr.  W.  J.  Wilgus,  representing  the 
Amsterdam  Corporation,  brought  forth  a  plan  for 
freight  subways  carrying  small  (10-ton)  cars.  His 
plan  called  for  a  belt  line  and  classification  yard  in 
New  Jersey  and  a  tunnel  under  the  Hudson  River. 
Cars  would  break  bulk  on  the  New  Jersey  side,  how- 
ever, their  contents  being  transferred  to  or  from  the 
small  cars  at  transfer  stations  at  the  belt-line  junction 
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for  the  public  welfare."  The  suggestion  was  made 
that  the  west  side  of  the  Marginal  Way,  next  to  the 
bnlkhead,  be  used  for  the  warehouses. 

The  association  did  not  undertake  to  say  how  the  New 
Jersey  railroads  should  be  brought  upon  the  viaduct. 
It  gave  considerable  attention  to  passenger  transit,  and 
recommended  a  combination  subway  and  elevated  line 
in  Amsterdam   and   Tenth  Avenues  and   West   Street 


points.  The  freight  subways  would  run  not  only 
under  the  Marginal  Way,  but  under  every  important 
street  in  the  business  section.  They  would  be  located 
immediately  underneath  the  sidewalks,  one  track  on 
each  side  of  the  street,  where  they  would  not  interfere 
with  passenger  subways,  and  where  they  would  be  con- 
venient to  the  basements  of  adjoining  buildings. 

The  whole  system  would  be  so  linked  up  as  to  provide 
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great  flexibility,  with  high-speed  service  on  the  belt 
line  around  lower  Manhattan.  The  cars  would  be 
electrically  operated  and  self-propelled,  and  though 
small  and  narrow,  would  run  on  standard-gage  tracks, 
so  that  they  could  run  or  be  hauled  without  breaking 
bulk  to  any  point  within  the  metropolitan  district. 

Mr.  Tomkins'  Plaxs 

As  early  as  1910  Mr.  Calvin  Tomkins,  then  Com- 
missioner of  Docks  of  New  York  City,  was  studying 
the  situation  with  a  view  to  taking  care  of  the  New 
Jersey    railroads.     In   that   year   he    issued    a   report 
recommending  the  construction  of  a  four-track  elevated 
marginal  railway  connecting  with  the  New  York  Cen- 
tral,   with    five    union     ter- 
minals  side   by   side   in   tlu 
blocks   between   Twenty-fifth 
and    Thirtieth   Streets,   run- 
ning east  to  Tenth  Avenue; 
a    sixth    terminal    at    Canal 
Street ;    float-bridge    connec- 
tions for  all  the  New  Jerse\ 
roads  between  Thirty-seventh 
and  Fortieth  Streets,  and  a 
three-level  storage  and  trans- 
fer yard  opposite  them,  run- 
ning to  Eleventh  Avenue. 

The  following  year  Mr. 
Tomkins  presented  a  modifi- 
cation of  this  plan,  increas- 
ing the  number  of  float 
bridges  to  extend  the  entire 
distance  between  Thirtieth 
and  Fortieth  Streets,  and 
changing  the  design  of  the 
terminals  somewhat.  In  1912 
he  offered  still  another  plan, 
replacing  the  float-bridgo 
connections     by     a     tunnel 

under  the  North  River,  with  a  belt  line  and  a  large 
classification  yard  on  the  New  Jersey  meadows. 

Union   Unit  Terminals 

During  this  period  Mr.  Tomkins  represented  the 
minority  of  a  commission  of  four  appointed  by  the 
Board  of  Estimate  to  study  the  situation.  The  re- 
maining three,  consisting  of  Messrs.  Wm.  A.  Prender- 
gast,  comptroller.  John  Purroy  Mitchel,  president  of 
the  Board  of  Aldermen,  and  George  McAneny,  presi- 
dent of  the  Borough  of  Manhattan,  submitted  a 
majority  report  advocating  the  removal  of  all  longi- 
tudinal tracks  south  of  Thirtieth  Street,  and  the  crea- 
tion of  what  were  called  unit  terminals  inshore  from 
existing  pier  stations. 

The  plan  was  to  place  two  transfer  bridges  near  the 
outshore  end  of  the  pier  and  utilize  the  pier  as  a  means, 
by  a  switchback  arrangement,  of  getting  cars  above  the 
level  of  We^t  Street  and  across  it  to  a  terminal  on  the 
east  side  of  the  street.  Besides  the  ramp  tracks  on 
the  piers,  there  would  be  storage  and  switching  tracks 
on  two   levels,   and   it   was  stated   that   as  many  cars 


as  could  be  placed  on  one  track  of  a  car  float  could  be 
handled   without   further   cutting. 

Chamber  of  Commerce  Plan 

Late  in  1911,  before  the  Dock  Commissioner's  final 
plan  calling  for  tunnel  connections  under  the  Hudson 
Kivcr  for  the  New  Jersey  railroads  was  made  public, 
a  committee  of  the  New  York  Chamber  of  Commerce 
presented  a  rejwrt  endorsing  the  principle  of  hiB  plan 
for  an  elevated  freight  railroad  on  the  Marginal  Way, 
and  also  the  general  features  of  the  New  York  Cen- 
tral's proposal  fits  first  following  the  passage  of  the 
law  of  1011  giving  the  Board  of  Estimate  jurisdic- 
tion |  for  such  an  elevated  line  —  as  far  south  as  Cort- 


Local   Freight   Station   and   ' 


landt  Street,  or  even  to  the  Battery.  The  committee 
thought,  however,  that  it  should  be  built  and  owned 
by  the  city  from  Sixtieth  Street  south,  the  New  York 
Central  to  lease  its  operating  privileges  and  provision 
to  be  made  for  joint  use  by  other  railroads  "should 
future  conditions  impel  them  to  desire  it."  "More 
time  and  study,"  the  committee  thought,  "must  be 
given  than  has  as  yet  been  possible  to  the  best  method 
of  enabling  access  to  the  proposed  elevated  freight 
structure  of  other  roads,  and  more  consideration  given 
to  the  possibility  of  access  in  the  future  by  freight 
tunnels  or  other  methods." 

The  committee  elaborated  on  the  proposal  made  by  a 
committee  of  the  Merchants'  Association  four  years 
previously  for  warehouses  on  the  Marginal  Way.  The 
warehouses,  it  was  said,  should  be  so  related  to  the 
piers  and  the  elevated  railroad  as  to  allow  interchange 
of  freight  without  the  double  cartage  existing  then  and 
now.  Moving  platforms  and  elevators  would  be  in- 
cluded in  the  equipment.  It  was  pointed  out  that 
such  warehouses  would  make  the  Marginal  Way  pro- 
duce an  income  of  some  consequence. 
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Street-Level     Marginal     Railroad,     Street 

Overhead 

Another  plan  for  a  marginal  railroad  at  street  level 
was  recommended  in  1912  by  Mr.  Amos  L.  Schaeffer, 
then  consulting  engineer  to  the  Borough  of  the  Bronx. 
His  recommendation  was  that  an  upper  level  of  the 
marginal  street  be  built  over  the  tracks,  with  ramps 
to  the  side  streets.  He  advocated  an  ultimate  but 
not  necessarily  immediate  tunnel  connection  with  New 
Jersey,  and  thought  that  until  such  tunnel  was  built 
there  should  be  float-bridge  connections  near  the  south 
as  well  as  the  north  end  of  the  marginal  railroad. 

Subway  in  Marginal  Way 

In  1913  Mr.  D.  C.  Willoughby  submitted  to  the 
Terminal  Committee  of  the  Board  of  Estimate  and 
Apportionment  of  New  York  City  a  plan  in  which 
the  main  differences  from  the  previous  plans  of  the 
Merchants'  Association  and  the  Chamber  of  Commerce 
were  the  substitution  of  a  subway  for  an  elevated  line, 
and  the  use  of  a  subsidiary  subway  for  small  cars,  to 
assist  in  the  distribution  and  assembling  of  small  ship- 
ments. His  plan  contemplated  a  waterfront  subway, 
tunnel  connections  with  the  New  Jersey  railroads,  and 
warehouses  on  the  Marginal  Way.  The  main  subway 
would  have  six  tracks  from  Thirtieth  Street  to  Cort- 
landt  Street,  with  a  double-track  subway  connection 
with  the  New  York  Central  and  two  or  four  single- 
track  tubes  to  New  Jersey.  The  subsidiary  subway 
would  be  double-track  and  of  standard  gage,  but  the 
cars  would  be  of  only  10  tons  capacity,  designed  for 
rapid  and  flexible  movement  between  and  in  terminals. 

The  author  of  the  plan  elaborated  on  the  earlier 
proposals  for  warehouses  on  the  Marginal  Way. 
There  would  be  seventeen  such  warehouses,  nine 
stories  high.  Their  freight  handling  equipment  would 
include  mechanical  carriers,  and  elevators  to  carry 
standard  cars  and  the  smaller  cars  of  the  subsidiary 
subway. 

Sixteen-Track  Subway 

A  sixteen-track  subway  under  West  Street  and  the 
Marginal  Way  was  proposed  in  1916  in  a  letter  by 
Mr.  Duncan  D,  McBean  to  the  Mayor  of  New  York 
City.  Pairs  of  these  tracks  were  to  be  assigned  to 
individual  railroads  or  groups  of  railroads,  and  to 
reach  them  there  would  be  four  double-track  tunnels 
under  the  Hudson  River.  At  various  points  there 
would  be  breaks  in  certain  of  the  tracks  sufficient  to 
allow  1000-ft.  inland  platforms.  Each  platform 
would  serve  its  own  railroad  or  railroad  group,  ele- 
vators connecting  the  platforms  with  the  street  level. 

Union   Terminal   in   Jersey   City 

Early  in  1918  there  was  submitted  to  the  Commis- 
sion by  Mr.  George  L.  Record,  of  Jersey  City,  and  Mr. 
Will  H.  Lyford,  a  Chicago  engineer,  a  plan  developed 
by  Mr.  Lyford  for  handling  all  Manhattan  freight 
of  the  New  Jersey  railroads  through  a  union  terminal 


in  Jersey  City,  the  cars  being  turned  back  at  that  point 
and  motor  trucks  carrying  the  freight  to  and  from  in- 
land stations  in  Manhattan. 

The  terminal  proper  was  to  consist  of  a  ten-story 
building  about  4000  ft.  long  fronting  on  the  north  side 
of  the  Morris  Canal  Basin  at  its  inner  end,  and  six- 
teen parallel  ells  about  half  that  length.  The  spaces  be- 
tween ells  would  be  given  over  alternately  to  tracks  and 
trucks,  each  of  the  New  Jersey  railroads  having  a 
section  and  reaching  it  via  the  existing  inner  belt  line 
(east  of  the  Palisades).  The  motor  trucks  would  enter 
and  leave  at  the  north  ends  of  the  ells,  being  carried 
over  the  tracks,  and  would  run  to  and  from  special 
floats  with  a  capacity  of  forty  trucks  each.  On  the 
New  Jersey  side  the  landing  place  for  the  floats  would 
be  at  the  mouth  of  the  Morris  Canal  Basin;  on  the 
Manhattan  side  there  would  be  a  number  of  landing 
places  convenient  to  the  inland  stations.  The  motor 
trucks  would  have  detachable  bodies,  so  that  a  rela- 
tively small  number  of  chassis  could  be  continuously 
in  motion  while  some  of  a  larger  number  of  bodies 
were  being  loaded  or  unloaded. 

Rail-Wagon  System 

Another  plan  submitted  to  the  Commission  in  1918 
was  the  Bonner  rail-wagon  plan,  presented  by  Col. 
Joseph  C.  Bonner.  Under  this  plan  freight  would  be 
carried  between  the  New  Jersey  yards  and  zone  sta- 
tions in  New  York  in  "rail  wagons"  —  four-wheeled 
vehicles,  designed  to  be  hauled  either  by  horses  or  by 
motor  tractors,  and  with  wheels  at  wide  gage,  so  they 
could  straddle  special  low  flat  cars  running  on  an  elec- 
tric railway.  It  would  be  Colonel  Bonner's  purpose 
to  use  the  Hudson  &  Manhattan  tubes  to  move  the  rail 
wagons  between  New  York  and  New  Jersey.  The 
wagons  would  be  run  astride  the  cars  and  jacked  up 
so  the  wheels  would  clear.    . 

Craig  Subway  Plan 

In  1918,  also,  Hon.  Charles  L.  Craig,  Comptroller 
of  the  City  of  New  York,  presented  a  report  recom- 
mending the  construction  of  a  six-track  subway  from 
Fifty-ninth  Street  south,  with  union  terminals,  and 
union  transfer  bridges  for  the  New  Jersey  railroads 
between  Twenty-fifth  and  Thirtieth  Streets  and  at 
Leroy  and  Morton  Streets,  the  connections  between  the 
bridges  and  the  subway  to  cross  the  Marginal  Way  ai, 
grade.  The  route  he  proposed  for  the  subway  was 
down  Eleventh  Avenue  from  Fifty-ninth  to  Twenty- 
seventh  Street,  thence  down  Tenth  Avenue  to  Fifteenth 
Street,  thence  down  Hudson  Street  to  North  Moore 
Street. 

Dock  Commissioner's  Plax 

About  the  same  time  Murray  Hulbert,  Commis- 
sioner of  Docks  of  the  City  of  New  York,  in  a  state* 
ment  to  the  Comptroller  relative  to  the  requirements 
of  his  department,  reported  that  he  had  given  con- 
sideration to  a  plan  "which  contemplates  the  removal 
of  the  New  York  Central  Railroad  from  Riverside 
Park,  and  knits  together  more  closely  the  commercial 
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relations   of   the   Boroughs   of   Manhattan,   Brooklyn, 
Bronx  and  Queens." 

Under  the  plan  of  the  Commissioner  of  Docks,  New 
York  Central  freight  would  follow  the  main  passenger 
route  from  Spuyten  Duyvil  down  the  east  bank  of  the 
Harlem  River  to  a  point  near  Mott  Haven,  whence  a 
line  would  be  built  to  a  proposed  yard  in  the  vicinity 
of  the  East  River,  accessible  to  the  Now  York  Connect- 
ing Railroad  as  well  as  to  the  New  York  Central. 
From  this  yard  would  lead  a  subway  under  First 
Avenue,  Manhattan,  which  would  extend  south  to  abm* 


ommission 

Bridge  Instead  of  Tunnel 

For  many  years  Dr.  Gustav  Lindenthal,  consulting 
engineer,  has  advocated  the  building  of  a  bridge  across 
the  Hudson  River.  Early  in  1919  he  brought  for- 
ward a  comprehensive  plan  for  the  solution  of  the 
railroad  problem  of  the  Port,  the  principal  feature 
being  the  construction  of  a  bridge  instead  of  an  uptown 
tunnel  across  the  Hudson,  and  the  inclusion  of  pas- 
ronger  traffic  as  well  as  freight  traffic  on  the  bridge. 
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Thirty-fourth  Street.  Underground  laterals  would 
cross  Manhattan  to  the  Sixtieth  Street  aud  Thirty-third 
Street  yards  of  the  New  York  Central,  and  a  north- 
and-south  subway  would  be  built  on  the  West  Side 
south  of  Fifty-ninth  Street.  The  entire  West  Side 
surface  system  would  then  be  removed  from  Spuyten 
Duyvil  south,  with  the  exception  of  the  Sixtieth  and 
Thirty-third   Street  yards. 

That  part  of  the  plan  calling  for  the  bringing  of  New 
York  Central  freight  down  the  east  bank  of  the  Harlem 
River  to  an  East  River  yard  and  the  removal  of  the 
New  York  Central  tracks  in  Riverside  Park  has  been 
incorporated  in  the  expanded  automatic-electric  sys- 
tem recommended  bv  this  Commission. 


This  bridge  he  would  place  in  the  vicinity  of  Fifty- 
seventh  Street.  It  would  be  a  two-level  structure, 
New  Jersey  passenger  trains  using  one  level  to  reach 
a  union  station  in  the  general  neighborhood  of  the 
Pennsylvania   Station. 

Mr.  LindenthaPs  plan  would  require  a  belt  line  and 
classification  yard  (at  which  he  would  provide  facili- 
ties for  loading  and  unloading  motor  trucks)  in  New 
Jersey  and  an  elevated  freight  line  on  the  West  Side 
r>f  Manhattan,  and  in  addition  he  would  build  a  return 
tunnel  near  the  Battery.  Other  phases  of  his  plan 
are  not  pertinent  to  the  Manhattan  railroad  problem 
itself.  The  Manhattan  phases  are  discussed  in 
Chapter  11. 
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Six  Track  Belt  Line 

Another  plan  brought  forward  again  in  1919  after 
previous  advocacy  in  whole  or  in  part  is  that  of  Mr. 
T.  Kennard  Thomson,  consulting  engineer.  This  plan 
consists  of  two  main  propositions:  (1)  To  extend 
Manhattan  Island  four  miles  southward  by  filling  in 
the  Upper  Bay,  leaving  only  two  channels  comparable 
to  those  of  the  present  Hudson  and  East  Rivers;  (2)  to 
encircle  the  island,  including  the  extension,  with  a  six- 
track  surface  line  over  which  the  marginal  street 
would  be  carried  as  in  the  Schaeffer  plan  of  1912. 
•Of  the  six  tracks  the  two  center  ones  would  be  main 
tracks,  the  next  on  eitfher  side  would  be  switching 
tracks  and  the  two  outside  tracks  would  be  for  loading 
and  unloading  cars.  Tunnels  would  bring  the  New 
Jersey  roads  into  the  system,  and  there  would  be  a 
large  classification  yard  on  the  new  ground  consider- 
ably south  of  Governor's  Island. 

Marginal-Way    Subway,    Terminals    on    Hacken- 

sack  Meadows 

A  plan  which,  like  the  Lindenthal  plan,  reaches  far 
beyond  the  West  Side  problem  proper,  was  submitted 
to  the  Commission  in  the  summer  of  1919  by  Mr. 
W.  J.  Bartnett.  Its  basic  feature  was  a  large  terminal 
•development  on  the  Hackensack  River  above  Secaucus 
—  a  development  which  would  embrace  railroad  yards, 
freight  sheds,  warehouses  and  steamship  piers.  An 
auto-truck  service  would  be  established  between  this 
point  and  New  York  to  help  serve  the  metropolis,  using 
special  ferries  at  first,  but  ultimately  having  access 
to  three  vehicular  tunnels  and  a  bridge.  There  would 
also  be  a  subway  under  the  West  Side  Marginal  Way  in 
Manhattan  from  Battery  Place  to  Seventy-ninth 
Street,  with  warehouses  above  it  and  two  tunnel  con- 
nections with  New  Jersey. 

Union  Terminal  on  Jamaica  Bay 

The  most  recent  plan  brought  to  the  Commission's 
attention  for  study  was  that  of  Mr.  John  H.  Ward, 
dated  September  25,  1919.  It  contemplated  the  crea- 
tion of  a  union  railroad  freight  terminal  and  whole- 
sale market  on  the  northwest  side  of  Jamaica  Bay. 
The  New  York  Central,  New  Haven  and  Long  Island 
railroads  would  reach  the  terminal  via  the  New  York 
Connecting  Railroad  and  the  Long  Island  itself.  The 
New  Jersey  roads  would  reach  it  over  the  Long  Island 
via  Bay  Ridge,  on  the  Upper  Bay  in  South  Brook- 
lyn— the  present  Long  Island  terminus  of  the  Penn- 
sylvania car  ferry  from  Greenville.  All  other  New 
Jersey  railroads  would  establish  similar  car  ferries, 


although  a  belt  line  just  inside  of  the  break-up  yards 
and  a  tunnel  under  the  bay  are  recommended.  Dis- 
tribution and  collection  of  freight  throughout  all 
boroughs  of  New  York  City  would  be  made  through 
zone  stations  —  three  in  Brooklyn  and  Queens,  and 
one  in  the  Bronx.  The  freight  would  be  moved 
between  the  union  terminals  and  the  divisional  stations 
in  demounted  motor-truck  bodies  carried  on  flat  cars. 
One  set  of  truck  chassis  would  handle  the  truck  bodies 
within  the  union  terminal,  primarily  to  and  from 
stores-  established  for  the  food  dealers.  Other  chassis 
would  take  the  containers  at  the  divisional  stations 
and  deliver  them  within  tlhe  zone  to  the  store  door, 
collecting  other  bodies. 

The  plan  included  thirteen  large  piers  served  by 
tracks  and  roadways,  together  with  railroad  yards, 
repair  shops  for  cars  and  motor  trucks,  dry  docks  and 
other  facilities.  The  principal  stress  was  laid  on  the 
plan  as  an  economic  means  for  handling  foodstuffs. 

Relation  of  New  Jersey  Roads  to  Problem 

As  the  foregoing  shows,  the  West  Side  situation  as 
it  relates  to  the  New  York  Central  is  acute.  It  is 
equally  apparent  that  the  agencies  armed  by  law  to 
effect  a  solution  of  the  problem  have  almost  wholly 
ignored  the  New  Jersey  railroads  —  contenting  them- 
selves at  most  with  pointing  out  how  their  plans  for 
the  New  York  Central  alone  would  leave  the  way  clear 
for  the  later  entry  of  its  competitors  in  New  Jersey. 
Mr.  Tomkins,  when  dock  commissioner,  worked 
assiduously  for  the  immediate  inclusion  of  the  New 
Jersey  roads,  and  the  Comptroller's  plans  make  pro- 
vision for  it.  But  Mr.  Tomkins  was  not  clothed  with 
the  authority  to  accomplish  what  he  recommended, 
nor  has  the  present  Comptroller  sufficiently  broad 
powers  to  effect  a  change  without  further  legislation. 
The  Van  Benschoten  commission  could  only  recom- 
mend a  program  for  some  other  body  to  carry  out. 
Meanwhile  the  public  has  repeatedly  demanded  that 
something  be  done  about  the  New  York  Central,  and 
has  made  no  similar  demands  with  respect  to  the  other 
railroads  —  paying  the  high  cost  of  present  methods 
without  organized  protest,  if  not  cheerfully. 

Nevertheless,  many  students  of  the  problem  have 
felt  that  there  was  something  fundamentally  wrong 
in  the  pier-station  car-float  system,  and  that  ulti- 
mately the  New  Jersey  roads  must  bring  their  cars 
to  Manhattan  by  rail.  The  Commission  would  have 
been  remiss  in  its  duty  if  it  had  failed  to  consider 
this  larger  problem  from  every  angle;  and  the  solution 
proposed  takes  care  of  all  of  the  railroads  simul- 
taneously. 


CHAPTER  9 


Elevated  Standard-Equipment  Railroad  on  the  West  Side  of  Manhattan 
to  Accommodate  the  New  Jersey  Railroads  with  the  New  York  Central 


Probably  nine  of  every  ten  students  of  the  West 
Side  problem  who  have  considered  it  feasible  at  all 
to  embrace  the  New  Jersey  railroads  and  the  New 
York  Central  in  one  general  terminal  plan  have  pic- 
tured a  marginal  railroad,  whether  above  or  below 
ground,  and  whether  connected  with  New  Jersey  by 
tunnel  or  bridge.  Naturally,  therefore,  the  Commis- 
sion chose  the  marginal  railroad  as  the  starting  point 
in  its  analysis.  And  because  an  elevated  line  would, 
it  was  thought,  be  less  costly  to  construct  and  some- 
what simpler  to  operate  than  a  subway,  and  because 
there  is  precedent  for  tunnels  under  the  Hudson  River 
and  none  for  a  bridge,  the  study  was  directed  primarily 
to  an  elevated  line  with  tunnel  connection  to  New 
Jersey.  To  give  this  plan  a  fair  trial  before  con- 
demning it  as  impracticable,  the  Commission's  en- 
gineers developed  the  plan  in  considerable  detail  and 
tested  its  operating  feasibility  as  well  as  its  cost. 

Its  study  of  the  problem  convinced  the  Commission 
that  the  plan  is  not  practicable.  The  largest  installa- 
tion that  can  be  regarded  as  capable  of  operation  as  a 
unit,  as  governed  both  by  the  maximum  practicable 
size  for  a  joint  yard  and  by  the  limit  of  trackage  feas- 
ible in  any  single  north-and-south  thoroughfare  in  Man- 
hattan, would  be  barely  capable  of  handling  the 
present  tonnage  with  continuous  24-hour  operation  and 
would  make  no  provision  for  future  expansion;  while 
the  interest  alone  on  the  cost  of  the  plant  would  exceed 
the  total  annual  cost  of  the  operations  it  would  replace. 
The  necessary  capacity  could  be  obtained  by  building 
more  than  one  joint  yard  and  occupying  more  than  one 
longitudinal  street  in  Manhattan,  but  this  would  in 
no  way  reduce  the  cost  per  ton  for  moving  the  freight. 
The  uncscapable  conclusion  is  that  no  joint  railroad 
for  standard  rolling  stock  will  solve  Manhattan's 
freight-distribution  problem. 

It  was  assumed  that  such  a  system  would  be  operated 
by  a  terminal  company,  all  railroads  having  equal 
privileges  in  union  terminals  to  be  distributed  along 
the  line  in  accordance  with  the  total  traffic.  The  rail- 
roads, including  the  New  York  Central,  would  give 
up  their  Hudson  River  pier  stations.  The  New  York 
Central  would  also  give  up  its  individual  terminal  at 
St.  John's  Park,  but  not  that  at  Thirty-third  Street. 

The  five  inland  terminals  north  of  Twenty-third 
Street,  operated  respectively  by  the  Baltimore  &  Ohio, 
Lehigh  Valley,  Erie,  New  York  Central  and  Pennsyl- 
vania railroads,  are  in  part  team-track  terminals, 
where  the  burden  of  the  loading  and  unloading  of 
freight  falls  upon  shipper  and  consignee.  To  handle 
this  team-track  freight  at  the  joint  inland  terminals 
would  impose  an  extra  expense  upon  the  railroads, 
and  it  was  decided  to  exclude  the  tonnage  of  these 
five  terminals  from  that  to  be  considered  in  the  design 
of  the  joint  terminals.  The  traffic  of  the  five  would 
be  handled  over  the  marginal  railroad  and  delivered 


to  the  yard  engines  of  the  individual  companies  at  the 
entrances  to  the  terminals. 

It  was  assumed  that  the  same  average  loading  of 
cars  would  prevail  as  at  present,  and  that  the  large 
movement  of  empty  cars,  amounting  to  about  six  in 
every  twenty  in  each  direction  and  arising  from  the 
unbalanced  traffic  and  the  per  diem  charges  on  foreign 
cars,  as  explained  at  some  length  in  Chapter  6,  would 
continue.  This  would  be  the  most  unfavorable  operat- 
ing condition  for  the  elevated  system,  resulting  in  the 
greatest  number  of  cars  and  trains  moved,  and  is  the 
only  safe  test  of  the  operating  feasibility  of  the 
system.  It  was  felt,  too,  that  in  the  matter  of  costs 
the  saving  in  per  diem  charges  and  in  the  reduction  of 
the  empty  movement  by  any  plan  for  breaking  bulk 
on  the  New  Jersey  side  would  be  largely  offset  by  the 
cost  of  the  extra  handling  of  freight. 

At  the  same  time  the  Commission  realized  that  the 
analysis  of  the  joint  elevated  project  would  not  be 
complete  without  a  study  of  the  possibility  of  reducing 
this  excessive  empty  car  movement.  This  reduction 
could  be  accomplished  by  the  use  of  li  trap "  cars  for 
all  outbound  freight  except  carload  freight  —  a  trap 
car  being  a  car  into  which  freight  is  loaded  promiscu- 
ously for  a  short  haul  and  redistribution  to  destination 
cars  at  a  transfer  platform.  Almost  any  car  bringing 
a  load  to  a  Manhattan  terminal  could  be  used  for  such 
trap-car  purposes,  and  it  would  become  unnecessary 
to  bring  empty  cars  in  to  be  loaded.  The  handling 
operations  at  the  terminals  would  also  .be  much  simpler. 
This  use  of  trap  cars  would  undoubtedly  be  an  operat- 
ing necessity,  because  of  the  difficulty  of  loading  out- 
bound freight  for  destination  at  the  Manhattan  ter- 
minals and  also  because  of  the  heavy  burden  placed 
upon  the  entire  trackage  of  the  system  if  they  were 
not  used;  but  the  saving  it  would  effect  is  estimated 
as  a  bare  two  cents  per  ton,  and  can  be  ignored. 

Tonnages  to  Be  Handled 

It  would  not  be  feasible  to  design  such  a  system  as 
this  for  a  definite  capacity.  A  minimum  required 
capacity  can  be  assumed  and  the  capacity  of  certain 
parts  of  the  system  fixed  accordingly,  after  which  the 
remaining  parts  and  the  system  as  a  whole  can  be 
tested  against  the  requirements.  That  procedure  was 
followed  here.  The  number  of  Manhattan  terminals 
required  could  be  readily  determined  after  the  capacity 
of  a  single  individual  terminal  had  been  analyzed, 
and  the  requirements  in  the  way  of  yard  facilities  and 
main  trackage  could  be  met  less  precisely,  but  the 
operation  of  the  system  as  a  whole  had  then  to  be 
traced  through  to  determine  whether  it  could  handle 
the  traffic. 

The  assumed  minimum  capacity  was  the  tonnage 
the  system  would  have  been  called  upon  to  handle  in 
1914,  as  it  was  apparent  at  the  outset  that  a  single 


[222] 


Elevated  Standard-Equipment  Railroad  on  the   West  Side  of  Manhattan 


223 


development  large  enough  to  meet  future  needs  would 
be  unwieldly  to  operate  and  would  exceed  the  capacity 
of  any  one  longitudinal  thoroughfare  in  Manhattan. 
Tables  11  and  12,  Chapter  6,  show  these  tonnages, 
together  with  the  number  of  cars  moved.  For  the 
design  of  the  union  terminals  the  tonnages  of  the  pier 
stations  south  of  Thirty-third  Street,  together  T>yit\i  that 
at  St.  Johns  Park,  were  considered  in  one  group,  while 
those  of  the  few  pier  stations  north  of  Thirty-third 
Street  were  considered  separately.  For  testing  out 
the  line  trackage  and  determining  the  train  schedules 
the  traffic  of  the  inland  terminals  had  also  to  be 
considered. 

The  accompanying  Table  1,  derived  from  Table  12 
of  Chapter  6,  shows  the  tonnages  and  car  movements 
in  the  form  required  for  the  design  of  the  terminal 
system.  If  the  system  had  been  in  existence  in  1914 
the  terminals  south  of  Thirty-third  Street  would  have 
had  to  handle  2,739,369  tons  inbound  and  1,618,671 
tons  outbound,  while  those  north  of  Thirty-third  Street 
would  have  had  193,164  tons  inbound  and  143,260 
tons  outbound.  With  300  working  days  per  year  the 
daily  averages  would  have  been  9,131  tons  inbound 
and  5,396  tons  outbound  south  of  Thirty-third  Street, 
and  644  tons  inbound  and  478  tons  outbound  north 
of  Thirty-third  Street. 

Peak  Loads 

Traffic  varies  from  day  to  day  and  from  season  to 
season.     Accurate   records   in   the   possession   of   the 


tracks  and  the  curved  approaches  to  the  terminals 
spread  over  virtually  the  whole  width  of  Twelfth 
Avenue,  Thirteenth  Avenue,  West  Street  and  the 
Marginal  Way.  It  was  evident  at  the  outset  that  no 
other  longitudinal  *  street  would  be  wide  enough  for 
the  elevated  line,  and  the  plans  were  worked  out 
accordingly. 

For  other  reasons  the  line,  if  built,  would  best  be 
located  on  the  Marginal  Way.  The  noise  of  an  elevated 
railroad  would  be  least  offensive  if  this  wide  thorough- 
fare were  given  over  to  transportation.  The  obstruc- 
tion to  light  would  be  least  in  such  a  wide  street.  The 
structure  would  be  out  of  the  way  of  future  additional 
rapid-transit  subways.  The  location  would  also  make 
it  possible  to  run  tracks  on  the  second  stories  of  cer- 
tain piers  if  that  was  desired,  although  this  is  not  con- 
templated in  the  plan  developed. 

The  principal  objection  would  be  the  necessity  for 
placing  all  of  the  terminals  on  one  side  of  the  line. 

There  would  need  to  be  two  New  Jersey  connections, 
best  located  at  Fifty-fifth  street  and  Battery  Place 
respectively.  The  reasons  therefor  are  discussed  on 
page  227. 

Manhattan  Terminals 

The  system's  Manhattan  terminals  would  require  suffi- 
cient driveway  capacity,  tailboard  capacity,  platform 
handling  and  storage  capacity,  car  capacity  and  track- 
age for  switching.  The  various  capacities  in  each  ter- 
minal ought  to  be  co-ordinated  as  far  as  possible,  and 
the    limiting   factor    ascertained.      Given   this   limit- 


Tablb  1  —  Tonnages  and  Cars  Handled  in  1914  at  West  Side  Pier  and  Inland  Rail  Stations  South  of  Sixtieth  Street 


Number  of  cars  handled 


Tonnages  handled 


Inbound 


Outbound 


Station  or  group  of  stations  Inbound 
St.  Johns  park  and  pier  stations  south  of  33d 

street 2,739,369 

Pier  stations  north  of  33d  street 193, 164 

Inland  stations: 

Twenty-fifth  street 74.465 

Twenty-sixth  street 23,760 

Twenty-eighth  street 99,486 

Thirty-third  street 753,738 

Thirty-seventh  street 108,172 

Total 3,992.204 


Outbound 

1.618,671 
143.260 


Total 

4.358,040 
336,424 


Loaded 

260.124 
16.260 


Empty 

99.194 
5,673 


Total 

359,318 
21,933 


Loaded 

236,335 
16,170 


Empty 

122,983 
5,763 


Total 

359.318 
21,933 


32,393 

14.161 

44.369 

20>,789 

106,858 
37,920 
143,855 
959,577 
172,883 

6.115,557 

5,385 

2,167 

8,220 
70,645     . 
12.317 

375,118 

2.075 

833 

95 

7,460 

3,000 

8,315 

70,645 

13,710 

484,381 

3,275 
2,009 
5.820 
38,322 
9,180 

4,185 

991 

2,49) 

32,323 

4,530 

7,460 

3.000 

8.315 

70.645 

64,711 

1,393 

13.710 

2.123,353 

109,263 

311,111 

173.276 

484.381 

Commission,  covering  the  entire  year  of  1912  for  one 
railroad,  indicate  that  the  maximum  traffic  in  one  day 
is  2.5  times  the  average  daily  traffic.  This  factor  of 
2.5  has  been  applied  to  the  average  daily  figures  to 
determine  the  capacity  requirement  of  the  individual 
terminal. 

Fluctuations  in  the  daily  traffic  are  due  mainly  to 
variations  in  the  receipts  of  fruit  and  produce.  Peaks 
for  different  products  come  at  different  seasons,  conse- 
quently it  is  unlikely  that  maximum  loads  would  come 
on  more  than  half  of  these  terminals  at  one  time. 
Probably  at  the  remaining  terminals  the  average  load 
would  not  be  above  normal.  In  that  case  the  total 
load  would  be  1.75  times  the  normal  total  daily  ton- 
nage. The  factor  of  1.75  will  be  referred  to  as  the 
diversity  factor,  and  is  the  factor  used  in  the  study 
of  line-haul  and  train  operations. 

Route  in  Manhattan 

A  glance  at  the  general  map  (Fig.  4,  Part  IV)  of 
the  projected  elevated  line  will  show  that  the  numerous 


ing  factor,  the  number  of  terminals  could  be  deter- 
mined. Figs.  1  and  2  show  two  typical  arrangements 
for  such  terminals. 

Driveway  Capacity 

It  was  evident  that  the  capacity  of  the  driveways 
in  the  terminal,  combined  with  the  capacity  of  the 
adjoining  streets  in  trucks  and  tons  per  hour,  would  be 
a  predominating  factor  in  the  design  of  the  terminals 
for  the  system  under  analysis.  The  driveways  were 
designed  to  accommodate  motor  trucks  with  outside 
dimensions  of  25  ft.  x  8  ft.  41/2  in.  This  width 
is  a  common  width,  and  while  there  are  trucks  larger 
than  25  ft.  they  are  hardly  numerous  enough  to  war- 
rant recognition  in  the  design. 

It  was  thought  that  the  driveways  should  be  wide 
enough  to  permit  four  lines  of  trucks  to  pass  trucks 
standing  at  the  platform  on  each  side.  It  was  seen, 
however,  that  the  driveways  could  be  materially  nar- 
rowed without  much  sacrifice  of  tailboard  space  by  the 
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uso  of  sawtooth  or  zigzag  platforms,  so  that  standing 
trucks  would  not  project  so  far  into  the  driveways. 
Another  strong  argument  for  the  sawtooth  platform  is 
that  it  is  almost  impossible  to  back  a  large  truck  into 
a  narrow  berth  between  trucks  standing  at  right  angles 
to  a  straight  platform,  while  the  zigzag  arrangement 
maktM  it  much  simpler. 

On  this  basis  74  ft.  was  fixed  as  the  clear  width  of 
a  driveway. 

With  an  elevated  line  on  the  Marginal  Way,  the  ter- 
minals must  necessarily  be  to  the  east  of  it,  and  in 
order  to  provide  adequate  switching  space  between  ter- 
minals and  keep  the  approach  tracks  in  the  street,  stub 
terminals  must  be  used,  with  the  tracks  turning  off 
substantially  paralkl  with  the  cross  streets.  This  plan, 
with  the  terminal  tracks  long  enough  for  ten  cars, 
would  carry  the  terminals  across  Washington  Street  to 
Greenwich  Street,  but  Washington  Street  could  be  car- 
ried through  breaks  in  the  trucking  platforms. 

The  terminals  would  require  separate  driveways  for 
inbound  and  outbound  traffic,  all  preferably  fed  from 
traffic  lines  on  West  Street  and  discharging  on  either 
Washington  or  Greenwich  Street.  It  was  soon  seen 
that  two-driveway  terminals  would  be  inadequate  with- 
out an  impossible  number  of  terminals,  and  careful 
analysis  was  made  of  a  four-driveway  terminal,  the 
first  and  third  being  for  trucks  calling  for  inbound 
freight,  the  second  and  fourth  for  those  delivering  out- 
bound freight. 

In  the  analysis  of  this  hypothetical  railroad  it  was 
assumed  that  there  would  be  two  northbound  and  two 
southbound  truck  lines  in  West  Street.  It  was  assumed 
also  that  the  trucks  when  moving  would  go  3  ft.  per  sec., 
which  corresponds  to  a  speed  of  2.0  miles  per  hour  — 
a  figure  conservative  when  compared  with  those  derived 
from  extensive  observations  by  the  Commission's  forces 
of  loaded  trucks  under  actual  street  conditions. 

Under  the  conditions  cited  the  trucks  turning  into 
any  driveway  from  the  north  would  bar  the  way  to  all 
trucks  from  the  south,  while  trucks  proceeding  north 
on  West  Street  would  prevent  southbound  trucks  from 
entering  the  driveways.  These  conflicting  movements 
would  greatly  reduce  the  capacity  of  a  single  driveway. 
The  investigation  indicated  that  this  capacity  would 
be  60  trucks  per  hour.  Traffic  counts  at  the  inter- 
sections of  Broadway  and  Chambers  Street,  Broadway 
and  Canal  Street  and  various  points  on  Washington 
and  Greenwich  Streets  confirm  the  result  of  this 
analysis. 

The  clocking  observations  at  Hudson  River  piers, 
described  in  Chapter  6,  show  that  of  3000  trucks  bring- 
ing freight  to  the  piers  the  average  load  was  one  ton, 
while  of  4000  trucks  taking  loads  from  the  piers  the 
average  load  was  two  tons.  With  these  same  average 
loads  the  capacity  of  a  driveway  for  inbound  freight 
would  be  120  tons,  while  that  of  an  outbound  drive- 
way would  be  60  tons.  In  a  10-hour  day  the  truck 
capacity  for  a  four-driveway  terminal  would  be  2400 
tons  of  inbound  freight  and  1200  tons  of  outbound 
freight. 

Arrangement  at  Street  Level, 

To  serve  these  driveways  and  provide  adequate  space 
tor  trucks  and  temporary  storage,  and  for  elevating  to 


the  track  level,  86  ft.  over  all  was  fixed  as  the  width 
for  the  three  interior  platforms.  The  most  northerly 
platform,  an  inbound  platform,  would  be  63  ft.  wide, 
while  the  most  southerly,  an  outbound  platform,  would 
be  43  ft.  With  the  driveways  alternating  inbound  and 
outbound  each  interior  platform  would  be  half  inbound 
and  half  outbound. 

These  widths  of  driveways  and  platforms  give  a  total 
width  of  660  ft.,  while  the  necessary  depth  to  accom- 
modate ten  42-ft.  cars  per  track  and  allow  trucking 
space  past  the  ends  of  the  tracks  would  be  about  440  ft. 
These  are  the  dimensions  of  an  ideal  minimum  ter- 
minal. As  located  on  the  map  between  existing  streets 
the  dimensions  of  the  different  terminals  vary;  most 
of  them  are  considerably  larger  than  the  minimum* 
ideal  requirement,  but  one  or  two  are  smaller,  neces- 
sitating narrower  platforms. 

Arrangement  at  Track  Level 

The  arrangement  of  platforms  and  track  wells  at 
the  upper  level  would  conform  closely  with  that  at  the 
street  level.  Beginning  at  the  north  end  there  would 
be  five  platforms  respectively  60,  80,  80,  80  and  40  ft. 
wide  in  a  minimum  terminal,  separated  by  four  track 
wells  80  ft.  wide.  In  each  track  well  would  be  six 
tracks  on  12-ft.  centers,  with  an  extra  space  at  the 
center  for  a  row  of  columns. 

Like  the  driveways,  the  track  wells  would  alternate, 
the  first  and  third  being  for  inbound  cars  and  the 
second  and  fourth  for  outbound  cars.  The  two  tracks 
on  either  side  nearest  the  platforms  would  be  loading 
and  unloading  tracks,  while  the  remaining  tracks  in 
the  center  would  ordinarily  be  used  only  for  switching 
and  storage. 

Number  of  Terminals 

The  questions  of  tailboard  capacity,  of  speed  of 
trucking  freight  on  the  platform,  of  elevating  it 
between  the  driveway  and  track  levels,  and  of  loading 
and  unloading  cars  on  this  hypothetical  system  under 
analysis  were  carefully  gone  into,  and  the  investiga- 
tion confirmed  the  theory  that  the  driveway  capacity 
in  trucks  per  hour  was  a  major  limiting  factor. 

On  this  assumption  the  maximum  capacity  of  a  ter- 
minal would  be  240O  tons  per  day  inbound  and  1200 
tons  outbound.  If  each  terminal  must  be  capable  of 
handling  on  a  maximum  day  2.5  times  the  normal 
day's  business,  the  corresponding  normal  day's  busi- 
ness would  be  960  tons  inbound  and  480  tons  outbound. 
Therefore  ten  terminals  would  be  required  to  handle 
the  9131  tons  of  inbound  freight  south  of  Thirty-third 

Street. 

For  the  ten  terminals  to  handle  the  5396  tons  out- 
bound the  average  load  per  truck  would  have  to  be 
increased  to  1.12  tons.  This  would  be  quite  possible 
with  joint  terminals,  inasmuch  as  under  present  con- 
ditions many  trucks  deliver  on  one  trip  part  loads  at 
a  number  of  piers,  and  the  figure  of  one  ton  per  truck 
is  based  on  each  individual  delivery. 

North  of  Thirty-third  Street  one  additional  ter- 
minal would  take  care  of  the  present  business.  It  is 
here,  however,  that  expansion  would  be  most  likely  to 
take  place,  and  the  plans  therefore  show  two  terminals 
in  this  district. 
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Location  of  Terminals 

As  soon  as  the  number  of  terminals  was  fixed,  lower 
Manhattan  was  divided  into  a  corresponding  number 
of  east-and-west  zones.  This  was  done  by  spotting  on 
a  map  the  local  origins  and  destinations  of  a  day's 
traffic  at  all  Hudson  River  pier  stations  as  shown  by 
the  clocking  observations,  and  so  drawing  the  zone 
lines  as  to  place  approximately  the  same  number  of 
spots  in  each  zone.  The  terminals  were  then  located 
as  nearly  central  as  possible  to  their  respective  zones, 
in  blocks  suitable  for  the  purpose.  It  was  then 
assumed  that  each  terminal  (south  of  Thirty-third 
Street)  would  handle  about  the  same  tonnage,  dis- 
tributed in  the  same  proportions  over  all  of  the  roads. 

The  clockings  showed  that  the  traffic  is  heaviest  below 
Canal  Street.  This  meant  narrow  zones  in  that  sec- 
tion—  too  narrow,  in  fact,  to  allow  adequate  spacing 
of  the  terminals.  Even  with  several  of  the  terminals 
thrown  north  of  their  ideal  position  there  would  be 
a  bunching  of  them  at  the  south  end  of  the  system. 

Fig.  4,  Part  IV,  shows  the  paper  location  of  the 
twelve  terminals  for  this  imaginary  elevated  rail- 
road. It  has  been  assumed  that  the  interest  on  the. 
investment  in  terminals  could  be  carried  partly  by  the 
construction  of  warehouses  over  the  tracks,  as  addi- 
tional stories  could  profitably  be  built  over  the  terminal 
property.  Consequently  the  terminals  have  been 
designed  on  liberal  lines,  with  platforms  in  some 
instances  considerably  longer  than  necessary,  thus  pro- 
viding additional  tailboard,  platform  and  car-storage 
capacity  at  virtually  no  cost  to  the  system.  Three 
floors  are  as  many  as  could  well  be  used  for  ware- 
house purposes,  inasmuch  as  the  driveways  are 
designed  to  handle  only  a  maximum  day's  railroad 
traffic,  and  inasmuch  as  the  mixing  of  warehouse  goods 
with  railroad  freight  during  the  handling  would  have 
to  be  kept  down  to  avoid  slowing  up  of  the  railroad 
operations. 

Rail  Connections 

Driveway  capacity,  then,  was  a  major  determining 
factor  in  the  design  of  the  individual  terminal,  and 
so  in  the  determination  of  the  number  of  terminals. 
Given  the  type  and  capacity  of  the  individual  ter- 
minal and  the  number  of  terminals,  the  other  main 
factor  was  the  capacity  of  the  tracks  to  bring  the 
freight  to  and  take  it  from  the  terminals.  To  test 
the  feasibility  of  getting  the  required  number  of  trains 
over  the  terminal  system  by  a  workable  plan  required 
the  most  careful  study. 

Twenty  cars  was  assumed  as  the  maximum  length 
of  trains  to  be  run  on  the  terminal  system,  because  of 
the  limiting  grades  imposed  by  the  tunnel  connections 
to  the  New  Jersey  railroads,  and  also  because  of  the 
necessity  for  keeping  the  switching  operations  of  each 
terminal  within  the  short  space  available  between  ter- 
minals. The  diversity  factor  of  1.75,  and  not  the 
maximum  factor  of  2.5,  was  the  one  to  be  \ised  in  the 
analysis  of  line  haul  and  the  determination  of  the 
number  of  trains  required.  The  tonnage  of  the  indi- 
vidual inland  terminals  must  be  accommodated,  how- 
ever, as  well  as  that  of  the  joint  terminals. 

The  total  tonnage  in  1914  for  all  of  the  terminals 
involved  was  3,992,204  inbound  and  2,123,353  out- 


bound. This  was  handled  in  484,381  cars  each  way, 
loaded  and  empty,  and  the  same  tonnages  and  car 
movements  were  assumed  for  the  plan  under  analysis. 
Therefore  1615  cars  must  be  handled  on  a  normal  day 
and  2826  cars,  or  142  trains,  on  a  day  of  maximum 
traffic. 

Two  Tunnel  Connections 

Evidently  if  there  were  only  one  tunnel  connection 
with  the  New  Jersey  railroads,  traffic  on  the  terminal 
system  would  not  be  uniform,  but  would  be  heaviest 
near  the  connection,  trailing  to  nothing  at  the  other 
end  of  the  system,  which  would  serve  only  one  ter- 
minal. On  a  maximum  day  there  would  have  to  be 
at  the  tunnel  end  of  the  system  a  train  on  the  average 
in  each  direction  every  ten  minutes  during  the  entire 
twenty-four  hours  of  the  day  —  a  train  density  mani- 
festly too  great  for  practical  operation. 

The  loads  would  be  distributed  more  nearly  uni- 
formly by  two  separate  tunnel  connections,  one  near 
ea?h  end  of  the  Manhattan  terminal  system.  The  line 
would  not  be  operated  as  a  loop,  but  each  tunnel  would 
take  the  trains  in  both  directions  for  its  own  group 
of  railroads.  Near  the  south  tunnel  connection  there 
would  be  a  maximum  number  of  trains  of  the  southern 
group  and  a  minimum  number  of  the  northern  group. 
At  the  north  end  the  situation  would  be  reversed,  and 
throughout  the  system  the  total  number  of  trains  in 
each  direction  would  remain  approximately  constant. 
This  is  set  forth  clearly  in  the  track  density  charts, 
which  are  described  on  the  following  page. 

The  southern  group  of  railroads  would  comprise  the 
Pennsylvania,  Central  of  New  Jersey,  Lehigh  Valley 
and  Baltimore  &  Ohio.  The  northern  group  would 
consist  of  the  Erie,  Lackawanna,  West  Shore  and 
Ontario  &  Western  on  the  New  Jersey  side,  together 
with  the  New  York  Central.  The  traffic  of  the  south- 
ern group  would  be  about  the  same  as  that  of  the  New 
Jersey  railroads  of  the  northern  group,  but  less  than 
that  of  the  entire  northern  group  including  the  New 
York  Central.  The  effect  of  this  division  would  be  to 
place  the  greatest  load  on  that  part  of  the  system  north 
of  the  Thirty-third  Street  terminal  of  the  New  York 
Central,  but  not  make  it  overwhelmingly  great. 

Main  Tracks  and  Scheme  of  Operation 

Two  main  tracks  would  suffice  for  this  hypothetical 
system  except  north  of  Thirty-third  Street,  where  there 
must  necessarily  be  a  junction  between  the  two  New 
Jersey  tracks  and  two  independent  tracks  for  the  New 
York  Central.  Considering  the  number  of  switching 
tracks  required  for  each  terminal  and  the  close  prox- 
imity of  the  terminals,  as  well  as  the  necessity  for 
keeping  the  nearest  tracks  100  ft.  from  the  east  build- 
ing line  of  West  Street  and  Thirteenth  and  Twelfth 
Avenues  in  order  to  avoid  too  shaip  eurves  into  the 
terminals,  it  would  be  impossible  to  have  more  main 
tracks  without  blocking  the  effective  team  access  to  the 
piers. 

The  most  westerly  track,  Track  A  on  the  track 
chart  (Fig.  5,  Part  IV),  would  carry  southboxmd 
trains  —  incoming  trains  of  the  northern  group  and 
outgoing  trains  of  the  southern  group.     Track  B,  the 
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other  main  track  running  the  entire  length  of  the  ter- 
minal system,  would  be  northbound,  and  would  accom- 
modate incoming  trains  of  the  southern  group  and  out- 
going trains  of  the  northern  group. 

Line  locomotives  would  move  the  cars  to  and  from 
terminals,  while  other  locomotives  would  do  the  neces- 
sary switching  at  terminals.  A  line-haul  locomotive 
would  bring  a  solid  train  to  a  terminal,  leave  it  on  a 
receiving  track  and  pick  up  an  outgoing  train  waiting 
at  the  same  terminal.  A  switching  locomotive  would 
take  the  ttain  just  arrived,  place  its  cars  in  proper 
position  at  the  platforms  of  the  terminal  and  make  up 
an  outgoing  train  to  be  ready  for  the  arrival  of  the 
next  line  locomotive. 

Each  terminal  would  require  three  working  tracks 
alongside  the  main  traekB,  each  long  enough  to  hold 
a  ttain  of  twenty  cars.  There  must  be  a  receiving 
track  for  the  incoming  train,  a  departure  track  for  the 
train  ready  to  be  removed  and  a  runaround  track  for  the 
locomotive.  Because  of  the  nearness  of  the  terminals 
to  each  other,  the  three  working  tracks  of  one  terminal 
would  in  some  cases  overlap  another  terminal.  Hence 
there  would  be  a  minimum  of  five  tracks  in  West  Street 
and  Thirteenth  and  Twelfth  Avenues,  six  tracks  at  a 
number  of  points  and  seven  for  a  considerable  dis- 
tance north  of  Thirty-third  Street. 

It  would  also  be  necessary  to  locate  crossovers 
between  tracks  with  great  care,  facing  in  such  a  man- 
ner that  incoming  trains  of  the  northern  group  could 
run  direct  from  Track  A  to  the  receiving  track  of  any 
terminal  and  outgoing  trains  of  that  group  could  run 
direct  upon  Track  B  from  any  departure  track,  while 
trains  of  the  southern  group,  whether  arriving  or 
departing,  would  have  to  make  only  one  reverse 
movement. 

Track  Chart 

The  track  chart  (Fig.  5,  Part  IV)  was  developed  to 
test  the  feasibility  of  operating  the  terminal  system. 
The  chart  proves  that  it  could  be  done,  but  proves  also 
that  at  certain  times,  on  a  day  of  maximum  traffic, 
the  trains  would  have  to  run  on  a  very  short  headway. 
It  shows  conclusively  that  the  system  would  have  to  be 
operated  continuously  throughout  the  24  hours  of  the 
day ;  that  the  tunnels  could  not  accommodate  the  trains 
for  an  extension  of  the  service  to  the  East  Side  or  to 
Brooklyn,  and  that  a  breakdown  at  one  point  might 
cause  a  serious  derangement  of  the  entire  schedule. 
The  24-hour  operation  would  have  to  extend  to  the 
terminals  themselves  and  the  trucking  to  and  from 
them,  and  bo  would  cause  a  radical  and  probably  not 
welcome  change  in  the  methods  of  shippers  and  con- 
signees. The  alternative  to  this  would  be  the  sur- 
render of  revenue  warehouse  space  to  the  storage  of 
accumulated  freight,  and  the  great  expense  of  extra 
handling  to  the  different  floors. 

The  track  chart  consists  of  four  elements,  all  based 
on  a  day  of  maximum  traffic: 

1.  A  conventionalized  map  of  the  terminals,  tracks 
and  crossovers  of  the  system  in  Manhattan,  showing 
also  the  day's  requirements  of  the  terminals  in  trains* 

2.  A  density  chart  for  Track  A,  the  southbound 
track. 


3.  A  density  chart  for  Track  B,  the  northbound 
track. 

4.  A  diagram  representing  four  hours'  operation  of 
Tracks  A  and  B  from  the  Battery  to  and  including  the 
section  of  greatest  density. 

The  section  of  greatest  density  lies  between  Thirty- 
ninth  and  Forty-third  Streets,  or  between  crossovers 
40-50  and  51-52.  The  reason  is  that  this  section 
carries  the  entire  tonnage  of  the  northern  group  with 
the  exception  of  the  small  tonnage  of  Terminals  11 
and  18,  and  as  previously  shown  the  tonnage  of  the 
northern  group  with  the  BTew  York  Oenttal's  Thirty- 
third  Street  traffic  exceeds  the  total  of  the  southern 
group. 

Density  Charts 

In  the  density  charts  developed  in  the  study  of 
this  imaginary  railroad  the  bottom  line  is  a  base  line, 
the  middle  line  represents  the  trains  of  the  northern 
group  on  that  trade,  while  the  top  line  indicates  the 
total  of  both  groups.  The  figures  below  and  above 
the  middle  line  show  respectively  the  number  of  trains 
of  the  northern  and  southern  groups  at  that  point. 

Examining  the  charts,  we  find  that  in  a  24-hour 
period  85  trains  each  Way  pass  through  the  section  of 
greatest  density.  All  but  eight  of  these  in  each  direc- 
tion would  be  trains  of  the  northern  group,  inbound 
on  Track  A  and  outbound  on  Track  B.  The  eight 
would  be  the  ttains  serving  Terminals  11  and  12  and 
the  trains  to  and  from  the  Pennsylvania  station  at 
Thirty-seventh  Street. 

Proceeding  southward  we  find  that  the  trains  of 
the  northern  group  are  reduced  in  number  as  some  of 
them  are  intercepted  at  each  terminal.  At  the  same 
time  the  number  of  trains  of  the  southern  group  grad- 
ually increases  as  trains  are  picked  up  at  each  ter- 
minal. A  marked  change  in  the  number  of  the  north- 
ern group  occurs  between  points  50  and  44,  where  the 
twenty  trains  daily  of  the  Thirty-third  Street  terminal 
are  intercepted. 

From  the  latter  point  south  the  density  of  each 
track  remains  almost  constant,  ranging  from  61  to  71 
trains.  The  irregularities  in  the  totals  are  due  to 
the  short  back-up  movements  of  trains  of  the  southern 
group  entering  or  preparing  to  depart  from  the 
terminals. 

Operating  Schedule 

If  it  were  practicable  to  run  all  of  these  trains  at 
exactly  equal  intervals  throughout  the  twenty-four 
hours  they  would  be  16.94  minutes  apart  in  the  section 
of  maximum  density  —  a  satisfactory  operating  inter- 
val. It  is  not  practicable  to  do  so  because  of  three  con- 
flicting requirements — (1)  that  the  incoming  traint 
be  despatched  at  regular  intervals  from  the  yards  in 
flTew  Jersey  and  at  Sixtieth  Street,  (2)  that  the  feed- 
ing of  cars  to  and  withdrawal  of  them  from  the  indi- 
vidual terminals  be  done  at  regular  intervals  because 
of  the  lack  of  storage  space  there,  and  (8)  that  the 
outgoing  trains  be  moved  at  regular  intervals.  Con- 
forming to  the  first  two  requirements  may  mean  a 
piling  up  of  outgoing  trains  because  of  variance  in 
the  distances  covered  by  line  locomotives  serving  differ- 
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ent  terminals,  and  in  the  time  required  to  drop  one 
train  and  pick  up  another.  The  practicable  schedule 
must  be  a  compromise  between  theae  three  require- 
ments, and  the  intervals  between  trains  in  this  system 
must  at  certain  points  and-  times  be  much  less  than 
16  minutes. 

Formulas  will  not  serve  here.  The  schedule  shown 
was  evolved  by  a  cut-and-try  process.  It  is  only  one 
of  many  that  could  be  worked  out. 

a  Turnaround  "  Charts 

In  the  upper  right-hand  corner  of  the  track  chart 
are  what  are  called  "  turnaround  "  charts,  one  for  each 
group  — charts  showing  the  movements,  by  position 
and  by  time,  of  a  locomotive  in  bringing  a  train  to 
a  terminal  and  departing  with  another  train,  and 
showing  the  same  with  respect  to  the  rear  of  the  train. 
These  charts  must  be  taken  into  account  in  developing 
the  train  schedule,  inasmuch  as  when  a  line  locomotive 
brings  a  train  to  a  terminal,  uncouples  and  picks  up 
another  train  waiting  for  it  the  way  must  be  clear  for 
it  to  depart. 

In  the  chart  for  a  northbound  train  the  train  is 
assumed  to  come  down  Track  A  at  a  speed  of  ten  miles 
per  hour.  Arriving  at  the  point  a,  the  train  begins 
to  decelerate,  coming  to  a  standstill  at  the  point  6,  the 
switch  point  of  the  crossover  leading  to  any  terminal. 
After  waiting  there  one  minute  for  a  clear  signal  the 
train  proceeds  over  the  crossover  to  its  position  on  the 
receiving  track,  extending  from  e  to  /. 

The  imaginary  engine  uncouples,  one  minute  being 
allowed  for  this,  and  proceeds  to  the  point  d,  where  it 
waits  one  minute  for  the  opening  of  the  switch.  It 
then  advances  to  the  point  fc,  waits  there  one  minute 
for  the  opening  of  the  switch,  backs  to  the  point  e  of 
the  forwarding  track,  couples  up  to  the  waiting  out- 
bound train,  taking  one  minute  for  this,  and  proceeds 
from  there,  coming  to  rest  at  the  point  d.  Here  it 
waits  again  one'  minute  for  a  clear  signal  and  then 
proceeds  on  Track  B. 

Altogether,  from  the  moment  speed  is  reduced  on 
the  incoming  train  at  the  point  a  until  full  speed  of 
ten  miles  per  hour  is  attained  by  the  outgoing  train 
an  interval  of  24  minutes  4*/£  seconds  elapses. 

In  like  manner  the  turnaround  of  a  train  of  the 
southern  group  can  be  traced  through  on  the  cor- 
responding chart.  This  movement  is  more  complicated 
and  takes  somewhat  longer  because  of  the  fact  that 
the  incoming  train  must  back  upon  the  receiving  track 
and  the  outgoing  train  must  back  off  the  departure 
track  before  proceeding  southward  on  the  main  track. 
The  locomotive,  as  in  the  other  case,  must  run  around 
the  train  it  brings  in  to  get  to  the  opposite  end  of  the 
outgoing  train.  The  entire  operation  consumes  26 
minutes  27%  seconds. 

In  the  preparation  of  these  turnaround  charts  it  was 
first  assumed  that  main-line  speeds  should  be  10  miles 
and  all  other  speeds  5  miles  per  hour.  In  order  to 
reduce  the  turnaround  of  a  train  of  the  southern  group 
to  approximately  the  same  length  as  that  of  a  train 
of  the  northern  group  it  was  found  necessary  to  figure 
switching  movements  of  the  southern  group  accelerat- 
ing to  and  decelerating  from  10  miles  per  hour. 


Spacing  of  Trains 

A  schedule  for  the  despatching  of  trains  was  worked 
out  for  an  entire  day  of  twenty-four  hours.  The 
schedule  shown  in  the  lower  part  of  the  track  chart 
covers  a  typical  four-hour  period  during  which  one  or 
more  trains  would  come  to  virtually  every  joint  and 
individual  terminal. 

Horizontally  the  graphic  schedule  represents  dis* 
tance,  corresponding  exactly  with  the  charts  above  it- 
Vertically  it  represents  time  as  indicated.  The  solid 
lines  represent  southbound  trains  on  Track  A,  either 
inbound  trains  of  the  northern  group  or  outbound 
trains  of  the  southern  group.  The  dotted  lines  indi- 
cate northbound  trains  on  Track  B  —  either  inbound 
trains  of  the  southern  group  or  outbound  trains  of  the 
northern  group.  The  lines  indicate  the  head  ends  of 
the  trains,  but  there  are  in  addition  short  lines  show- 
ing the  rear  ends  of  the  trains  at  the  crossovers  by 
which  the  trains  would  enter  and  depart  from  the 
terminals. 

The  turning  of  each  incoming  train  into  a  terminal 
and  the  departure  about  twenty^five  minutes  later  from 
the  same  terminal  of  an  outgoing  train  hauled  by  the 
same  locomotive  can  be  readily  traced  out  on  the 
diagram.  In  the  case  of  trains  of  the  northern  group 
it  is  shown  by  the  groups  of  four  short  lines,  each  con- 
necting three  circles,  lettered  to  correspond  with  the 
turnaround  chart;  in  the  case  of  the  southern  group 
it  is  shown  by  the  short  zigzag  lines.  Each  of  these 
turnaround  indications  is  a  reproduction  on  a  small 
scale  of  part  of  the  turnaround  charts. 

The  general  scheme  of  despatching  is  to  turn  the 
first  incoming  southbound  train  into  the  most  north- 
erly terminal  and  run  each  succeeding  train  one  ter- 
minal farther,  while  each  incoming  northbound  train 
stops  one  terminal  short  of  that  entered  by  the  pre- 
ceding train.  The  selection  of  terminals  is  such  that 
for  a  good  part  of  the  four-hour  period  there  is  a  gap 
between  the  trains  of  the  northern  and  southern  groups 
sufficient  to  avoid  all  fouling  and  overlapping  move- 
ments. This  gap  progresses  from  north  to  south,  and 
when  the  turning  point  of  the  trains  of  the  southern 
group  reaches  the  most  southerly  terminal  it  becomes 
necessary  to  run  the  trains  of  that  group  through  to 
the  most  northerly  terminals,  overlapping  the  move- 
ments of  the  trains  of  the  northern  group.  Thus  for 
part  of  the  period  it  is  necessary  to  dovetail  incoming 
trains  of  the  northern  group  with  outgoing  trains  of 
the  southern  group  and  outgoing  trains  of  the  northern 
group  with  incoming  trains  of  the  southern  group. 

Not  all  terminals  would  require  the  same  number  of 
trains  in  the  24-hour  period  in  the  operation  of  this 
hypothetical  railroad.  The  Thirty-third  Street  station 
of  the  New  York  Central  would  require  twenty  trains 
daily  instead  of  the  ten  or  eleven  required  at  each 
joint  terminal  south  of  that  point.  This  complication 
is  only  partly  met  by  grouping  eight  of  the  New  York 
Central  trains  with  the  four  serving  the  Pennsylvania's 
inland  terminal  at  Thirty-seventh  Street.  The  other 
inland  terminals  and  the  two  joint  terminals  north 
of  Thirty-third  Street,  on  the  other  hand,  would 
require  fewer  trains  per  day  than  the  average.  Con- 
sequently the  progression  of  turnarounds  at  the  ter- 
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minals  could  not  be  regular;  there  must  be  skips  at 
some  points  and  extra  turnarounds  at  others. 

Even  if  it  were  possible  to  bring  in  trains  of  one 
group  at  absolutely  regular  intervals,  turn  them  back 
by  a  regular  progression  from  terminal  to  terminal 
and  disregard  the  conflict  with  trains  of  the  other 
group,  the  outgoing  trains  would  be  running  at  irregu- 
lar intervals  because  each  train  woxild  pass  over  a 
greater  or  less  total  distance  than  its  predecessors,  the 
difference  being  itself  a  variable  quantity  as  between 
terminals. 

The  schedule  presented  represents  an  attempt  to 
harmonize  all  of  these  conditions.  It  brings  the  77 
inbound  trains  of  the  northern  group  through  the  sec- 
tion of  the  greatest  density  at  uniform  intervals  of 
18.70  minutes  throughout  the  twenty- four  hours,  alter- 
nating New  Jersey  and  New  York  Central  trains  as 


Facilities  in  New  Jersey 

On  the  New  Jersey  side  of  the  Hudson  River  there 
would  be  required: 

1.  A  belt  line  connecting  all  of  the  New  Jersey 
railroads ; 

2.  Two  large  connected  yards  for  handling  the  busi- 
ness of  the  joint  Manhattan  terminals; 

3.  Connections  with  the  two  tunnels. 

Use  of  Existing  and  New  Yards 

All  inbound  trains  carrying  Hudson  River  pier- 
station  freight  would  pass  through  the  existing  break- 
up yards,  where  Manhattan  oars  would  be  segregated 
and  lcss-than-earload  freight  for  the  West  Side  ter- 
minals separated  from  that  for  other  local  terminals. 
Cars  would  be  delivered  to  the  terminal  companies 
at  the  various  junctions  with  the  belt  lines,  and  would 
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Fig.  3  —  General  Plan  of  Joint  Yard  in  New  Jersey  for  Either  Elevated  or   Subway  System,  with  Car  Capacities  and  Other  Details 


far  as  possible  so  as  to  make  the  despatching  intervals 
from  the  yards  practically  uniform.  Where  possible 
the  eight  trains  of  the  southern  group  through  the  same 
section  would  be  so  scheduled  as  to  make  it  possible 
for  them  to  depart  midway  between  the  incoming 
trains  of  the  northern  group,  making  the  interval 
between  trains  of  the  two  groups  9.35  minutes;  but 
even  this  would  have  to  be  reduced  in  one  or  two 
instances  through  the  shifting  of  a  train  from  its 
schedule  three  or  four  minutes  to  avoid  conflict  at 
some  other  point.  On  the  northbound  track  the  inter- 
vals are  irregular,  and  in  a  few  cases  it  becomes  neces- 
sary to  hold  a  train  for  foxir  to  six  minutes  to  avoid 
conflict  with  some  other  train. 

It  is  evident  that  the  clearances  at  the  crossovers 
are  small  enough  to  warrant  the  assertion  that  opera- 
tion on  a  12-hour  basis  is  impracticable  and  that  even 
on  the  24-hour  basis  there  is  likelv  to  be  serious  delay 
and  congestion  on  days  of  heavy  traffic.  Elimination 
of  the  inbound  empty  car  movement  by  the  use  of 
trap  cars  would  help  considerably,  but  even  if  the 
cost  of  the  system  were  sufficiently  low  to  justify  it  on 
economic  grounds,  the  capacity  would  be.  far  from 
satisfactory. 


be  classified  by  Manhattan  stations  at  the  new  yards. 
Less-than-carload  freight  would  bo  consolidated  into 
cars  for  the  different  stations  of  the  terminal  system. 
Oars  for  the  individual  stations  would  then  be 
despatched  in  20-car  trains  as  already  outlined.  Out- 
bound freight  would  go  through  the  same  process  in 
reverse  order,  except  that  it  would  move  from  the  Man- 
hattan terminals  largely  in  trap  cars  to  the  joint  yards. 
Obviously  New  York  Central  freight  would  require 
different  treatment.  The  railroad  company  would 
have  to  make  up  20-car  trains  for  single  terminals  at 
its  Sixtieth  Street  yard,  and  deliver  them  to  the  ter- 
minal company. 

Two  New  Yards 

Corresponding  with  the  two  groups  of  railroads 
there  would  be  two  yards  in  Xew  Jersey,  connected 
so  that  either  could  handle  an  overload  from  the  other. 

Weeks  of  study  would  be  required  to  work  out  the 
best  detailed  design  for  the  new  yards.  The  units  and 
their  sizes  would  have  to  be  about  as  shown  on  the 
general  map.  They  would  undoubtedly  be  hump 
yards,  designed  for  relatively  short  trains.  Inbound 
classifications  would  be  made  for  each  of  the  twelve 
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Fig-   4  — *  General  Map  of  Elevated  Railroad  System,  Including  New  Jersey  Belt  Line,  Jofnt  Yard  and  Twelve  Manhattan  Terminals 
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Manhattan  terminals;  outbound  only  major  classifica- 
tions could  be  made  for  the  different  railroads.      The 
transfer  facilities  would  have  to  be  extensive. 
A  possible  arrangement  is  indicated  in  Fig.  3. 

Route  op  New  Jersey  Lines 

The  proposed  route  of  the  New  Jersey  lines  and  the 
location  of  the  new  yards  are  shown  on  the  general 
map,  Fig.  4.  The  route  is  so  chosen  that  the  belt  line 
and  the  Manhattan  connections  would  occupy  the  same 
right-of-way  but  with  separate  tracks.  The  Manhattan 
connections  would  be  aouble-track  throughout.  The 
belt  line  would  be  double-track  from  the  new  yards  to 
the  crossing  of  the  Central  Railroad  of  New  Jersey, 
with  single-track  extensions  to  the  West  Shore  on  the 
north  and  the  Lehigh  Valley  on  the  south.  In  general 
the  lines  would  occupy  comparatively  low  priced  land 
on  the  New  Jersey  meadows  east  of  the  existing  break-up 
yards.  Connection  with  the  Central  Railroad  of  New 
Jersey  would  be  had  via  its  Newark  branch,  which 
would  also  be  used  by  the  Baltimore  &  Ohio.  The 
other  junctions  would  be  on  the  main  freight  lines. 

The  belt  line  must  necessarily  be  a  new  line  located 
substantially  as  shown. 

Tunnels 

For  estimating  purposes  it  was  assumed  that  each 
tunnel  connection  would  be  a  pair  of  single-track  tun- 
nels. This  is  the  only  type  of  tunnel  that  has  thus 
far  been  built  under  the  Hudson  River,  and  so  offers 
the  best  opportunity  for  reliable  cost  estimates.  A 
double-track  tunnel  lined  with  concrete  blocks  might 
be  preferable  if  the  elevated  plan  were  to  be  adopted, 
but  the  possible  saving  in  cost  would  be  very  small 
compared  with  the  total  cost  of  the  project. 

In  order  to  get  the  tracks  of  the  elevated  line  down 
into  the  tunnels  it  would  be  necessary  to  build  a  loop 
as  shown  on  the  general  plan  at  each  Manhattan 
approach. 

Power 

Electric  power  should  be  used  on  the  Manhattan 
lines,  in  the  tunnels  and  out  to  the  new  yards,  if  this 
elevated  system  were  to  be  built.  Steam  power  would 
probably  be  used  in  the  yards  and  on  the  belt  line. 

The  power  should  be  generated  at  11,000  volts, 
alternating  current,  at  a  main  power  house  near  the 
new  yards,  and  stepped  down  to  650  or  700  volts, 
direct  current,  at  seven  substations  along  the  line  in 
New  Jersey  and  in  Manhattan. 

It  is  estimated  that  the  system  would  require  twenty- 
four  75-ton  electric  line-haul  locomotives,  sixteen 
75-ton  electric  switching  locomotives  for  the  Manhat- 
tan terminals,  ten  steam  switching  locomotives  for  the 
new  yards  in  New  Jersey  and  twelve  steam  locomotives 
for  handling  the  cars  between  the  yards  and  the  inter- 
change points. 

The  number  of  locomotives  was  arrived  at  by  care- 
ful calculations.  Line-haul  locomotives  were  figured 
to  move  at  a  speed  of  ten  miles  per  hour  for  the  dis- 
tance traveled,  and  allowances  were  made  for  delays 
en  route  and  for  the  necessary  time  at  terminals. 
An  analysis  was  also  made  of  the  work  being  performed 
by  the  switching  locomotives,  in  which  five  miles  per 
hour  was  taken  as  the  maximum  switching  velocity. 


In  all  cases  an  allowance  of  50  per  cent  in  excess  of 
the  necessary  time  was  made  to  allow  for  repairs  and 
rest  for  the  locomotives. 

First  Costs 

Table  2  presents  a  summarized  estimate  of  what  the 
elevated  system  under  analysis  would  cost  to  con- 
struct and  equip.  It  shows  totals  of  $255,009,890, 
$258,523,737  and  $262,037,583,  according  as  money 
can  be  borrowed  at  5.  6  or  7  per  cent. 

This  estimate,  made  without  detail  plans  to  work 
from,  is  based  upon  a  careful  study  of  the  costs  of  as 


Tablb  2  —  Summary  or  Estimated  Cost  or  Joint  Elbvatbd  Sybtbii 

A  —  New  Jereey  Cla*$ificaiion  Yard* 

Right-of-way $150,000 

Tracks  and  buildings,  including  shops  and  their 

equipment 8 ,  100,674 

Transfer  platforms 400,000 

Bridges 276,456 

$3,927,130 

B  —  Belt  Line  in  New  Jeruy 

Right-of-way $703,500 

Excavation,  fill  and  structures 4,677 ,740 

Tracks 910.682 

6.291,922 

C  —  L  ckaivanna  and  Brie  Interchange  Yard* 

Right-of-way $102, 32a 

Fill 42,400 

Tracks 266.690 

411,410 

D  —  Tunnel*  to  Battery  in  Manhattan 

Right-of-way  in  New  Jersey $10,000 

Right-of-way  in  Manhattan 1 ,964.000 

Tubes  and  approaches 27,589.250 

Tracks 137,877 

29,701,127 

E  —  Tunnel*  to  Fifty-fifth  Street,  Manhattan 

Right-of-way  in  New  Jersey $136,000 

Right-of-way  in  Manhattan 695,500 

River  tunnel 14.666,250 

Double-track  tunnel  through  Bergen  Hill 3.779, 100 

Tracks 123,912 

19,299.762 

F  —  Bletated  Structure  in  Manhattan 

Real  estate  and  easements $1 .000,000 

Elevated  structure 22.881 ,750 

Tracks 1 .088.477 

24,970,227 

O  —  Twe're  Terminal*  in  Manhattan 

Real  estate $38,270,700 

Terminal  buildings 93.054.112 

Tei minal-connection  structures 10, 132.800 

Tracks 891.820 

142.340.432 

//  —  Electrification  and  Signal  Device* 

Power  house  and  seven  substations $3. 250. COO 

Third  rail  and  feeders 3.305.400 

Interlocking  and  signal  devices 750,000 

7,305,400 

/ —  Equipment 

Steam  locomotives $550,000 

Electric  locomotives 2.400,000 

Tractors 180,000 

Trailers 54,250 

3,184,250 

Total $237,440,660 

Interest  during  construction  on  above  total,  exclusive  of  equipment, 
based  on  three-year  construction  period: 

Interest  at  5  per  cent $17,569,230 

Grand  total $255,009,890 

Interest  at  6  per  cent $21 ,083,077 

Grand  total $258,523,737 

Interest  at  7  per  oent $24,596,923 

Grand  total $262,037,683 


nearly  similar  structures  as  could  be  found,  with 
adequate  allowances  to  bring  them  up  to  the  1918 
level  of  prices.  Kecords  were  obtained  showing  the 
actual  costs  of  existing  yards,  tunnels,  subways  and 
elevated  lines  in  and  about  New  York.  Assessment 
rolls  were  consulted  to  account  for  the  important  items 
of  real  estate  and  right-of-way.  Estimates  were  ob- 
tained from  a  reliable  electric  company  relative  to  the 
costs  of  electrification  and  electrical  equipment. 

The  largest  item  comprises  the  twelve  terminals. 
As  already  stated,  most  of  the  terminals  as  shown  are 
considerably  larger  than  the  minimum  requirement. 
To  have  held  them  to  the  minimum  size  would  have 
meant  using  fractions  of  city  blocks,  and  it  was  deemed 
preferable  to  utilize  the  full  area  as  further  provision 


Elevated  Standard-Equipment  Rail&oad  on  the  West  Sidk  of  Manhattan 


233 


for  expansion.  As  previously  stated,  the  terminals 
are  designed  with  three  warehouse  floors  above  the 
two  floors  required  for  railroad  purposes.  The  area 
available  for  warehouse  purposes  in  each  terminal, 
after  allowanoes  were  made  for  stairs,  elevators,  aisles 
and  terminal  offices,  would,  it  is  estimated,  bring  an 
annual  rental  of  $3,903,733. 

Operating  Costs 

Operating  costs  per  engine-hour  for  different  classes 
of  terminal  service  were  worked  out  in  the  analysis 
of  operating  costs  under  present  conditions.  The 
analysis  of  the  operation  of  the  hypothetical  elevated 
system  included  an  estimate  of  the  number  of  engine- 
hours  required.  From  the  two  sets  of  figures  it  was 
possible  to  develop  estimated  operating  costs  of  the 
proposed  system  on  the  same  basis  as  those  derived 
for  present  operations  —  cost  per  car,  per  loaded  car 
and  per  net  ton,  and  the  elements  of  those  costs,  by 
successive  operations.  The  estimates  are  based  upon 
1918  prices  and  labor  conditions.  A  careful  study 
was  also  made  of  the  probable  handling  costs  at  one 
of  the  proposed  joint  terminals. 

Compared  with  the  1918  costs  of  operating  the 
present  facilities,  these  costs  being  $14.2193  per  car 
delivered,  $20.0736  per  loaded  car  delivered  and 
$2.2525  per  ton  delivered  when  5  per  cent  is  figured  as 
the  rate  at  which  money  can  be  borrowed,  the  operat- 
ing costs  of  the  elevated  system  would  be  $21.9439 
per  oar,  $30.9786  per  loaded  car  and  $3.4761  per  ton. 
Tn  other  words,  the  contemplated  system  with  the 
1914  tonnages  would  be  fully  50  per  cent  more  ex- 
pensive to  operate  than  the  present  facilities. 

Elements  op  Cost 
Table  3  shows  the  operating  costs  per  car  of  the 
elevated  system,  separated  by  successive  operations  and 
also  divided  between  direct  costs  and  fixed  charges. 

Table  3  —  Elements  bt  Successive  Operations  Entering  Into  Average 
Cost  per  Car  at  1018  Prigs*  to  Operate  Jotnt  Elevated  Railroad  Ststem 
on  West  Side  —  From  Break-Up  Yards  to  Tailboard 

Direct  Fixed 

costs         charges         Total 

Classification  and  switching  at  break-up  yards.  $  .8852  $  .1025  $  .9877 

Line  haul,  break-up  yards  to  joint  terminal  yards  .4416  .3712  .8128 

Classification  and  switching  at  joint  yards .  8558  .  3805  1 .  2363 

Transfer-platform  operations  at  joint  yards ....  4 .  2740  .  5856  4 .  8605 

Line  haul,  joint  yards  to  Manhattan  terminals. .  .  6604  3 .  9884  4 .  6578 

Switching  at  Manhattan  terminals 8129  2.2812  3.0041 

Handling  freight  at  terminal  stations 3 .  7209  7 .  7828  1 1 .  5127 

Total,  all  operations 111.6697    115.4922    $27.1619 

Average  total  per  car  delivered 7 .  2216      14 .  7223      21 .  9439 

Table  4,  reproduced  from  Table  18  of  Chapter  6  for 
convenience  of  comparison,  shows  in  similar  detail  the 
costs  per  car  of  present  operations.     Table  5  in  like 


manner  covers  the  operating  costs  per  ton  of  the 
elevated  system,  amplified  to  embrace  three  rates  oi 
interest  for  borrowed  money,  and  Table  6,  similarly 
amplified  from  Table  19  of  Chapter  6,  affords  a  direct 

i1   • ...     .     k  — ■ 

Tablb  4  —  Elements  *r  QpccB»aivB  Operations  Entering  Into  Average 
Costs  per  Car  at  1918  Prices  to  Opera r.,  Present  Hudson  River  Pier  and 
Inland  Rail  Stations     (Table  18,  Chapter  6,  Reproduced) 

Direct         Fixed 
costs         charges         Total 

Classification  at  break-up  yards $  .8942  1  .2197  111103 

Breaking  bulk  at  transfer  stations 4 .  2416  .  0498  4 .  2014 

Line  haul  between  yards  and  terminals .6582  .3145  .9797 

Switching  and  bridging  at  waterfront 1.6054  .9758  2.5812 

Car-float  operations 2.0691  .0160  2.3850 

Handling  freight  at  terminal  stations 5.9441  2.3295  8.2736 

Total,  all  operations $15.4126      14.2052    $19.6178 

Average  total  per  car  delivered 10 .  3281         8 .  8012       14 .  2103 


comparison  with  present  methods  of  the  per-ton  basis. 
It  is  explained  in  Chapter  6  that  these  elements  pro- 
duce higher  totals  than  the  actual  averages  of  the  pre- 
ceding paragraph  for  the  reason  that  they  assume  that 
every  car  and  every  ton  would  go  through  every  opera- 
tion, whereas  that  would  not  be  the  c&se. 

The  itemized  figures  are  not  all  comparable,  because 
the  contemplated  scheme  eliminates  the  present  marine 
operations,  adds  a  classification  yard  and  also  adds 
a  stretch  of  line  haul  between  the  present  break-up 
yards  and  the  new  joint  yards.  The  accounting  head- 
ings are  identical  and  the  operating  stages  are  nearly 
enough  alike  to  show  that  the  disadvantage  of  the 
proposed  plan  is  due  solely  to  the  heavy  overhead 
charges,  particularly  the  interest  on  the  $250,000,000 
investment.  The  traffic  such  an  elevated  system  could 
handle  would  be  entirely  insufficient  to  absorb  the 
iiltereat  burden.  The  higher  the  interest  rate  the 
greater  would  be  the  disadvantage  of  the  elevated 
system. 

Classification  and  switching  at  the  existing  break-up 
yards  would  be  somewhat  cheaper  than  it  is  at  present 
for  the  re&sop  that  all  tonnage  for  the  West  Side 
stations  would  pass  through  the  break-up  yards  and 
take  its  share  of  the  overhead  expense,  whereas  at 
present  much  of  it  goes  direct  to  the'  waterfront  yards. 

Operation  of  the  new  joint  yards  would  be  no 
cheaper  than  that  of  the  existing  yards,  except  in  the 
matter  of  maintenance  of  way,  because  of  the  smaller 
train  units  and  greater  complexity  of  the  operations 
of  the  new  yards.  These  operations  would  also  carry 
a  heavy  burden  of  overhead.  Virtually  the  same  thinjr 
can  be  said  of  the  transfer-platform  operations  in  the 
new  yards. 

In  the  matter  of  line  haul,  also,  the  direct  operating 
charges  against  the  two  stretches  would  be  more  ex- 
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Table  5  —  Elements  Entsrixq  Into  Average  Cost  per  Ton  at  101 S  Prices  to  Operate  Jourr  Elevated  Railroad  System  on  Wett  Side— From  Break-up 

Yards  to  Tailboard 

Interest  rate  5  par  oent    Interest  rate  6  per  oent    Interest  rate  7  per  cent 


Classification  and  switching  at  break-up  yards 

Line  haul,  break-up  yards  to  joint  terminal  yards 

Classification  and  switching  at  joint  yards 

Transfer-piatform  operations  at  joint  yards , 

Line  haul,  joint  yards  to  Manhattan  terminals 

Switching  at  Manhattan  terminals 

Handling  freight  at  terminal  stations 

Total,  all  operations 

Average  total  per  ton  delivered 


Direct 

costs 

(a) 

$  .1403 

.0693 

Fixed 
charges 

(M 
I  .0162 
.0583 
.0598 
.0920 

.6818 

.3614 

1.3329 

Total 

costs 

$  .1665 
.1876 
.1941 
.7640 

.787$ 

.4901 
1.8237 

Fixed 

charges 

$  .0185 
.0675 
.0692 
.1348 

.7817 

.4117 
1.4946 

Total 

costs 

(«  =3  a  -f  <f) 

$  .1588 

.1868 

.2035 

.7068 

.8877 

.5404 
3.0854 

Fixed 
charges 

if) 
$    0211 
.0770 
.0780 
.1407 

.8841 

.4621 

1.7663 

$3.86*8 
3.1712 

Total 
costa 

$  .1614 
1468 

.  1343 

-118 

.6720 

.1060 

.0401 

.  1287 

s-2ffi 

.5908 

$1.8414 
1.1439 

$2.4524 
2.3322 

$4.2938 
3.4761 

$2.9180 
2.7517 

$4.7594 

3.8956 

$8.8107 
4.  3151 
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pensive  than  the  single  stretch  under  existing  condi- 
tions, and  the  line  haul  between  the  joint  yards  and 
the  Manhattan  stations  would  have  to  carry  the  heavy 
interest  charges  on  the  tunnels. 

A  distinct  advantage  to  the  elevated  system,  and 
virtually  the  first  important  advantage  encountered, 
would  be  the  direct  charges  against  switching  opera- 
tions at  the  Manhattan  terminals.  These  can  be  com- 
pared with  the  costly  switching  and  bridging  opera- 
tions at  the  present  waterfront  yards,  and  are  shown 
to  be  only  half  as  expensive.  The  advantage,  how- 
ever, is  swept  away  when  the  overhead  charges  of  the 
elevated  structure  are  taken  into  account. 

The  final  item,  handling  freight  at  terminal  sta- 
tions, gives  the  proposed  plan  another  decided  ad- 
vantage when  only  direct  operating  costs  are  taken 
into  account.  This  would  necessarily  be  so,  because 
one  of  the  major  purposes  of  the  elevated  system  would 


Conclusion 

The  first  cost  of  an  elevated  system  at  1914  prices 
would  possibly  have  been  40  per  cent  less  than  at  1918 
prices,  and  if  the  system  could  be  built  under  such 
prices  the  interest  burden  would  be  less  overwhelming. 
The  saving  with  respect  to  direct  charges  would  be 
somewhat  less  than  under  the  higher  1918  prices  for 
labor.  The  sum  of  the  direct  and  indirect  charges 
under  those  conditions  might  not  be  much  if  any  more 
per  ton  than  that  shown  for  the  existing  facilities. 
Rough  calculations  made  show  that  it  would  not  be 
less,  and  inasmuch  as  the  Commission  sees  no  reason 
to  hope  for  a  return  of  prices  to  the  level  of  1914,  it 
was  deemed  futile  to  go  more  fully  into  what  might 
have  been  accomplished  then. 

If  the  tonnage  under  consideration  were  to  double 
in  the  course  of  the  next  decade  or  two,  and  it  were 
possible  to  utilize  the  system  contemplated,  only  add- 


Table  6  —  Eubmsnts  Entbring  Into  Averaob  Cost  per  Ton  at  1018  Prices  to  Operate  Hudson  River  and  Inland  Rail  Stations 

(Table  10,  Chapter  6,  Amplified) 


Direct 

costs 

(«> 

Classification  at  break-up  yard $  .  1364 

Breaking  bulk  at  transfer  stations .6667 

Line  haul  between  yards  and  terminals .  1024 

Switching  and  bridging  at  waterfront .2528 

Car-float  operations .3280 

Handling  freight  at  terminal  stations .0416 

Total  all  operations $2  4279 

Average  total  per  ton  delivered 1 .  6361 


Interest  Rate  5  Per 
Cent 

Interest  Rate  6  Per 
Cent 

Interest  Rate  7  Per 
Cent 

FUed              Total 
charges             costs 

(6)           (c  =  o+6) 
$  .0335          $  .1600 
.0078               .6745 
.0400              .1514 

.1537               .4065 
.0500               .3780 
.3600            1.3106 

Fixed 
oharges 

(<n 

$  .0370 
.0080 
.0548 

.1606 
.0567 
.3775 

(•  = 

Total 

costs 

=  o+rf) 

$  .1743 

.6756 

.1572 

.4224 

.3847 

1.3101 

FUed 
charges 

W  - 
$  .0423 

.0000 

.0606 

.1855 
.0634 
.3860 

(JJ 

Total 
costs 

=  «+/> 

$  .1787 
.6766 
.1630 

.4383 

.3014 

1.3276 

$  .6630          63.0000 
.6164            2.2525 

$  .7054 
.6529 

$3.1333 
2.2800 

$  .7477 
.6804 

$8.1756 
2.3255 

be  to  substitute  for  the  pier  stations  with  all  their 
inherent  disadvantages  modern  terminals  with  ample 
driveways,  ample  platform  space  and  ample  oppor- 
tunity for  the  prompt  loading  and  unloading  of  cars. 
But  here  again  when  the  interest  on  the  investment  is 
added  the  cost  per  ton  is  51  cents  more  than  at  the 
existing  pier  and  inland  stations,  despite  the  fact  that 
a  credit  of  64  cents  per  ton  would  be  derived  from  the 
rentals  of  the  three  upper  floors  of  the  terminals  for 
warehouse  purposes. 

In  short,  the  imposing  of  an  extra  burden  of  $1.79 
in  interest  and  other  overhead  charges  against  each  ton 
of  freight  passing  through  every  operation  would  effect 
a  saving  of  only  59  cents  per  ton  in  the  sum  of  the 
direct  operating  costs;  or  if  we  take  into  account  the 
fact  that  not  all  of  the  freight  undergoes  every  opera- 
tion and  consider  the  average  cost  per  ton  delivered, 
we  have  $2.34  overhead  and  $1.14*  direct  charge  against 
the  elevated  system  as  compared  with  62  cents  over- 
head ond  $1.63  direct  charge,  and  to  save  49  cents 
direct  we  impose  an  indirect  burden  of  $1.72. 

The  saving  in  marine  operations  would  not  justify 
the  cost  of  the  tunnels  which  would  replace  them,  and 
the  saving  at  the  pier  stations  would  not  justify  the 
large  terminals  to  replace  them.  The  other  parts  of 
the  contemplated  system  —  the  new  yards,  the  belt  line 
and  the  connections  with  the  individual  railroads  — 
would  be  sheer  additions  to  existing  facilities,  and  not 
substitutions  for  anything. 


ing  new  terminals  to  take  care  of  the  additional  busi- 
ness, the  tonnage  would  still  fail  to  carry  the  interest 
charges  and  justify  the  system.  The  twelve  terminals 
in  the  plan  presented  involve  60  per  cent  of  the  first 
cost.  One  of  the  terminals  north  of  Thirty-third 
Street  would  not  be  strictly  essential  to  the  handling 
of  present  business,  and  twenty  terminals  would  pos* 
sibly  suffice  for  a  tonnage  of  12,000,000  tons  per  year. 
The  eight  additional  terminals  would  add  at  least 
$100,000,000  to  the  cost  of  the  project,  making  no 
allowance  for  further  rises  in  construction  costs;  the 
net  reduction  in  the  overhead  charge  per  ton  would 
not  be  more  than  60  or  75  cents,  and  the  cost  per  net  ton 
delivered  would  still  be  upward  of  $2.70  as  compared 
with  $2.25  with  the  present  facilities. 

On  the  other  hand,  the  crowded  operating  schedule 
developed  to  take  care  of  the  present  6,000,000  tons 
per  year  with  an  elevated  system  is  conclusive  evidence 
that  the  tunnels  and  main  tracks  could  not  accommodate 
12,000,000  tons.  To  handle  the  additional  tonnage 
the  entire  system  would  have  to  be  virtually  dupli- 
cated, and  the  case  for  the  elevated  system  would  be 
no  stronger  than  at  present. 

The  only  conclusions  that  can  be  drawn  are  that 
whatever  tonnages  are  considered,  whether  at  present 
existent  or  expected  in  the  future,  with  any  scale  of 
prices  that  can  safely  be  used,  an  elevated  marginal 
railroad  to  serve  all  of  the  West  Ride  railroads  and 
operate  under  the  conditions  here  set  forth  cannot  be 
justified. 


CHAPTER    10 

Underground  Standard-Equipment  Railroad  on  the  West 

of  Manhattan 


Advocates  of  a  joint  railroad  for  standard  equipment 
on  the  West  Side  of  Manhattan  have  been  divided  in 
their  views  as  to  whether  it  should  be  elevated  or  under- 
ground. The  impracticability  of  an  elevated  line  is 
set  forth  in  Chapter  9.  Equal  care  has  been  exercised 
in  the  study  of  an  underground  system,  and  it  has  been 
found  equally  impracticable. 

Much  of  the  analysis  for  the  joint  elevated  line  dis- 
cussed in  Chapter  9  is  equally  applicable  to  the  under- 
ground project  for  standard  equipment.  The  first 
point  of  difference  in  the  design  is  in  the  route  in  Man- 
hattan. An  interior  route  was  considered  desirable 
for  the  subway.  This,  together  with  the  greater  diffi- 
culty anticipated  in  switching  the  underground  ter- 
minals, resulted  in  the  choice  of  a  totally  different 
design  for  the  subway  terminals.  Instead  of  stub  ter- 
minals, with  the  tracks  turning  off  at  a  large  angle 
with  the  main  line,  through  terminals  were  contem- 
plated for  the  subway  plan,  with  the  tracks  substantially 
parallel  to  the  main  line  and  connected  at  both  ends. 
The  limiting  capacity  of  a  minimum  terminal  of  this 
type  was  estimated  to  be  the  same  as  that  of  a  minimum 
elevated  terminal,  consequently  the  number  of  ter- 
minals remained  the  same. 

Apart  from  the  Manhattan  terminals  the  elevated 
plan  would  be  duplicated,  except  that  the  best  location 
for  the  north  tunnel  was  thought  to  be  at  Twenty-ninth 
Street,  Manhattan  —  between  terminals  instead  of  be- 
yond the  most  northerly  one.  This  would  mean  quite 
a  different  operating  schedule  north  of  the  north  tunnel 
and  in  fact  throughout  the  system,  as  is  shown  by  the 
track  chart  developed  for  the  subway. 

Route  in  Manhattan 

The  main  objection  to  locating  the  subway  along 
the  waterfront  as  was  done  with  the  elevated  line  was 
the  difficultv  and  excessive  cost  of  building  it  through 
made  ground  so  near  the  water's  edge.  The  important 
advantage  of  an  interior  location  was  the  possibility  of 
terminals  on  both  sides  of  the  line,  with  connections 
at  each  end  of  the  terminal.  Both  considerations  led 
inevitably  to  an  interior  route. 

To  determine  the  best  route  a  careful  examination 
was  made  of  the  nature  of  the  underlying  strata  and 
other  subsurface  conditions,  the  locations  and  profiles 
of  other  subways  and  tunnels,  present  and  projected, 
and  the  available  sites  for  terminals  for  the  system  con- 
templated. From  this  examination  the  following 
route  was  selected :  Beginning  at  the  southwest  corner 
of  the  Sixtieth  Street  yard  of  the  New  York  Central 
Railroad,  the  line  would  proceed  down  Twelfth 
Avenue  and  the  Marginal  Way  to  a  point  midway 
between  Fifty-fourth  and  Fifty-second  streets;  thence 
turn  diagonally  across  to  Eleventh  Avenue  at  Forty- 
ninth  Street;  thence  proceed  down  Eleventh  Avenue 
to  Thirty-sixth  Street;  thence  diagonally  under  the 
blocks  to  Tenth  Avenue  and  Thirty-third  Street; 
thence  down  Tenth  Avenue  to  Fifteenth  Street ;  thence 
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down  Washington  Street  to  Morton  Street;  thence 
diagonally  across  to  Greenwich  Street  at  Leroy  Street ; 
thence  down  Greenwich  Street  to  Barclay  Street ;  thence 
diagonally  back  to  Washington  Street  at  Fulton  Street ; 
thence  down  Washington  Street  to  Battery  Park. 

The  purpose  in  starting  in  Twelfth  Avenue  instead 
of  Eleventh  Avenue  was  to  permit  a  better  arrangement 
of  the  Sixtieth  Street  yard  at  the  time  of  the  necessary 
reconstruction.  Greenwich  Street  would  be  followed 
as  far  as  possible  below  Fourteenth  Street  because  it 
is  wider  than  Washington  Street  and  would  accommo- 
date a  four-track  subway  without  encroaching  on  prop- 
erty inside  of  the  building  lines.  Condemning  such 
abutting  land  would  be  more  expensive  than  under- 
pinning the  elevated  structure  in  Greenwich  Street. 
On  the  other  hand  it  would  be  necessary  to  occupy 
Washington  Street  for  a  short  distance  at  each  end  of 
the  Greenwich  Street  stretch  to  avoid  the  existing 
Hudson  &  Manhattan  and  Interborough  Rapid  Transit 
subways.  A  freight  subway  could  be  built  along  the 
route  adopted  near  the  surface  with  no  interference 
with  other  subways  or  tunnels. 

Manhattan  Terminals 

Given  the  possibility  of  through  terminals  each  side 
of  the  subway,  the  terminals  would  naturally  become 
long  and  narrow.  The  chief  reason  is  that  the  shape 
of  the  city  blocks  —  their  narrowness  east  and  west  and 
the  necessity  for  keeping  the  north-and-south  thorough- 
fares open  —  would  preclude  the  possibility  of  drive- 
ways side  by  side  as  in  the  elevated  stub  terminals. 
Another  objection  to  wide  terminals  would  be  the  ex- 
pense of  approach  tracks  on  valuable  property,  requir- 
ing expensive  easements.  Long,  narrow  terminals 
would  place  the  inbound  and  outbound  sections  tandem 
instead  of  side  by  side.  Figs.  1  and  2  show  two  typical 
arrangements  for  these  terminals. 

A  minimum  terminal  would  have  on  the  track  level 
two  platforms  each  60  ft.  wide  and  840  ft.  or  twenty 
car  lengths  long,  separated  by  six  tracks  in  a  well  80  ft. 
wide,  as  in  the  case  of  the  elevated  terminal.  One-half 
of  each  platform  would  be  for  inbound  freight,  the 
other  for  outbound  freight. 

As  in  the  elevated  terminal,  the  platforms  and  drive- 
ways at  street  level  would  correspond  closely  with  the 
arrangement  at  track  level.  Over  each  track  platform 
would  be  a  truck  platform  63  ft.  wide  over  all,  with  a 
sawtooth  face.  Longitudinally  between  platforms 
there  would  be  a  single  driveway  with  a  clear  width  of 
74  ft.,  the  width  adopted  for  the  driveways  of  the 
elevated  terminals.  Laterally  the  layout  at  street  level 
would  be  divided  into  two  parts  by  a  cross  driveway, 
and  thus  there  would  be  one  driveway  and  two  plat- 
forms for  inbound  freight  and  the  same  for  outbound 
.  freight.  Several  cross  streets  would  be  closed  by  each 
terminal. 

Tn  the  case  of  the  elevated  terminals,  all  tracks  would 
have  to  enter  the  driveways  from  West  Street,  and  it 
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was  shown  that  there  would  be  conflicting  movements 
of  traffic  which,  it  was  thought,  would  cut  in  half  the 
capacity  of  each  driveway.  In  these  hypothetical  sub- 
way terminals  no  conflict  would  be  necessary.  Trucks 
could  enter  the  two  driveways  from  the  opposite  ends, 
and  while  all  would  depart  via  the  center  driveway  the 
two  groups  could  turn  in  opposite  directions,  each  to  the 
right.  If  furthermore  the  trucks  were  directed  into 
the  entrance  streets  in  such  a  manner  that  they  would 
make  right-hand  turns  into  their  respective  driveways 
there  would  be  no  interruption  of  the  flow,  and  the  full 
capacity  of  each  driveway  could  be  used. 

Thus  the  two  driveways  would  have  the  same  truck- 
ing capacity  as  the  four  in  the  elevated  terminal. 

The  tailboard  capacity  in  the  minimum  subway  ter- 
minal would  be  less  than  that  in  the  elevated  terminal, 
but  not  small  enough  to  preclude  utilizing  the  entire 
trucking  capacity  provided  reasonable  speed  was  main- 
tained in  loading  and  unloading  trucks.  Most  of  the 
terminals  as  laid  out  on  paper  are  considerably  longer 
than  the  minimum  requirement,  and  so  would  afford 
more  tailboard  space. 

Number  and  Location  of  Terminals 

Except  as  to  storage  of  inbound  freight,  the  working 
capacity  of  the  subway  terminal  would  be  equal  to 
that  of  the  elevated  terminal.  Consequently  the  same 
number  of  terminals  would  be  required. 

Fig.  6,  Part  IV,  shows  the  assumed  locations  of  the 
twelve  terminals.  Because  the  blocks  between  Wash- 
ington and  Greenwich  Streets  are  too  narrow  for  a 
minimum  terminal  it  would  be  necessary  south  of 
Fourteenth  Street  to  use  only  the  blocks  between  West 
and  Washington  Streets  and  those  between  Greenwich 
and  Hudson  Streets  for  the  terminals,  and  carry  the 
terminal  approaches  under  the  narrow  intervening 
blocks. 

The  difference  of  design  of  the  subway  and  elevated 
terminals  shows  considerably  to  the  advantage  of  the 
subway  system  in  first  cost,  the  subway  terminals 
averaging  much  smaller,  but  the  advantage  disappears 
when  the  rental  credits  are  taken  into  account.  Neither 
type  has  any  pronounced  advantage  over  the  other  in 
the  economic  proof  of  the  two  systems. 

Rail  Connections 

The  same  length  of  train  assumed  for  the  imaginary 
elevated  line  was  used  in  considering  the  subway.  The 
tonnages  handled  and  number  of  cars  to  be  moved  would 
remain  the  same.  Consequently  the  same  number  of 
trains  — 142  inbound  and  as  many  outbound  —  on  a 
day  of  maximum  traffic  would  have  to  be  handled,  and 
the  double  tunnel  connection  and  division  of  the  rail- 
roads into  two  groups  would  be  as  necessary  as  in  the 
elevated  project. 

The  reason  for  changing  the  location  of  the  uptown 
tunnel  to  Twenty-ninth  Street  is  that  while  the  best 
opportunity  for  the  loop  required  for  the  elevated 
system  would  be  under  the  blocks  above  Fifty-fifth 
Street,  the  subway  system  would  require  no  such  loop 
and  a  better  junction  with  the  line  coming  from  the  New 
York  Central's  Sixtieth  Street  yard  could  be  effected 
in  the  vicinity  of  Thirtieth  Street.  The  location 
adopted  would   necessitate   approaches   to   the   tunnel 


from  both  the  north  and  the  south,  and  north  of  the 
tunnel  the  New  Jersey  trains  of  the  northern  group 
would  be  operated  in  the  same  manner  as  all  trains  of 
the  southern  group,  the  New  York  Central  trains  alone 
virtually  constituting  the  second  group. 

Main  Tracks  and  Scheme  of  Operation 

Two  main  tracks  as  before  would  be  sufficient  south 
of  the  north  tunnel,  but  north  of  that  point  the  conflict- 
ing movements  would  make  it  necessary  to  have  four 
main  tracks.  Eleventh  and  Twelfth  Avenues  are  wide 
enough  to  accommodate  the  two  additional  tracks. 
The  same  is  true  of  Tenth  Avenue,  which  would  make 
it  possible  to  place  two  extra  working  tracks  alongside 
Terminals  9  and  10. 

The  two  main  tracks  would  be  in  the  center  and 
would  be  operated  right-handed.  Below  Terminal  9 
there  would  be  one  continuous  track  on  each  side  of 
the  main  tracks,  and  these  tracks  in  conjunction  with 
those  within  the  terminals,  with  direct  crossover  move- 
ments into  and  out  of  the  terminals  from  either  main 
track,  would  have  to  serve  for  all  switching  and  storage 
purposes.  From  Terminal  9  north  the  total  number  of 
tracks  would  be  increased  from  four  to  six  as  shown  in 
the  drawings. 

Track  Chart 

A  track  chart  similar  to  that  developed  for  the  ele- 
vated project  was  worked  out  and  appears  as  Fig.  7 
in  Part  IV.  The  density  charts  show  that  nowhere 
would  there  be  quite  as  heavy  a  movement  as  in  the 
elevated  scheme,  consequently  the  train  intervals  could 
be  greater. 

Turnaround  charts  are  inserted  in  the  upper  right- 
hand  corner  of  the  large  chart.  Incoming  trains, 
whether  northbound  or  southbound,  would  run  direct 
into  the  terminal,  and  the  locomotive  would  leave  the 
train  on  one  of  the  two  center  tracks.  It  would  then 
run  around  this  train  on  the  other  center  track 
and  back  down  on  an  outgoing  train  waiting  on  the 
track  alongside  the  terminal,  next  to  the  main  track. 
The  train  would  then  depart,  running  directly  out  on 
the  main  track.  The  turnaround  would  be  accom- 
plished in  19  minutes  3^  seconds  as  the  chart  shows. 

The  operating  chart  shows  substantially  the  same 
fatal  objections  to  the  subway  plan  as  to  the  elevated 
plan  —  utter  inadequacy  of  capacity  for  present  ton- 
nage except  under  continuous  operation  24  hours  a  day, 
inability  to  meet  future  requirements  even  on  that 
basis,  and  susceptibility  to  complete  demoralization 
through  a  breakdown  at  one  point. 

New  Jersey  Facilities,  Tunnels,  Power 

Except  that  the  changed  location  of  the  north  tunnel 
would  make  the  New  Jersey  approach  from  the  new 
yards  shorter  than  that  for  the  elevated  scheme,  the 
New  Jersey  facilities  and  their  operation  could  be 
identical  for  subway  or  elevated  line.  The  same  kind 
and  amount  of  power  and  equipment  would  be  required, 
and  the  same  type  of  tunnel  has  been  assumed  for  esti- 
mating purposes. 

Fig.  3  shows  a  general  map  of  the  line  considered. 

First  Costs 

Table  1  is  made  up  on  the  same  basis  as  Table  2 
in  Chapter  9,  showing  the  estimated  first  cost  of  the 
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Fig.  3  —  General  Map  of  Underground  Railroad  System  for  Standard  Equipment  Hauled  bv  Electric  Locomotives 
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elevated  system.  It  shows  first  costs  for  the  scheme 
of  $241,131,507,  $244,451,702  and  $247,771,896  cor- 
responding to  interest  rates  of  5,  6  and  7  per  cent. 
This  gives  the  subway  an  apparent  advantage  over  the 
elevated  of  from  about  $10,000,000  to  about 
$14,000,000. 

The  rentals  that  might  be  expected  from  the  ware- 
house space  of  the  three  upper  floors  of  the  terminals, 

Tabxjb  1  —  Summary  or  Estimated  Cost  op  Joint  Subway  Ststbm 

A  — -  New  Jersey  Classification  Yards 

Right-of-way $150,000 

Tracks  and  buildings,  including  shops  and  their 

equipment 3,100,674 

Transfer  platforms 400,000 

Bridges 276.456 

$3,027,130 
B  —  Belt  Line  in  New  Jersey 

Right-of-way $700,000 

Excavation,  fill  and  structures 4,357,167 

Trades 852,928 

5,910,005 
C  —  Lackawanna  and  Brie  Interchange  Yards 

Right-of-way $102,320 

Vm. 42,400 

Tracks. .  /. 266,600 

411,410 
D  —  Tunnel*  to  Battery  in  Manhattan 

Rightrof-way $10,000 

Tunnels 20,058,750 

Tracks 100,250 

21.078.000 
E  —  Tunnels  to  Twenty-ninth  Street,  Manhattan 

Right-of-way  in  New  Jersey $180,000 

Right-of-way  in  Manhattan 130,000 

River  tunnel  and  approaches 10,015,000 

Double-track  tunnel  through  Bergen  Hill 4,668,300 

Tracks 111,327 

15,104,627 
F  —  Subway  Structure  in  Manhattan 

Easements $1,270,500 

Subway  structure 62.990,480 

Tracks 742,708 

65.003,778 
G  —  Twelve  Terminals  in  Manhattan 

Real  estate  for  terminals $23,346,500 

Easements  for  terminal  and  yard  approaches 2 ,  664 ,  000 

Terminal  buildings 51 ,402,855 

Terminal  connections 25,077,040 

Tracks 500,442 

103.080.837 
H  —  Electrification  and  Signal  Devices 

Power  house  and  seven  substations $3,250,000 

Third  rail  and  feeders 2,580,400 

Interlocking  and  signal  devices 1 ,000,000 

6,830,400 
I  —  Equipment 

Steam  locomotives $550,000 

Electric  locomotives 2,400,000 

Tractors.'. 180,000 

Trailers 54.250 

3.184.250 
Total $224 ,530.536 

Interest  during  construction  on  above  total,  exclusive  of  equipment 
based  on  three-year  construction  period: 

Interest  at  5  per  cent $16,600,071 

Grand  total $241 ,  131 ,507 

Interest  at  6  per  cent $10,021 ,  166 

Grand  total $244,451,702 

Interest  at  7  per  cent $23,241 ,360 

Grand  total $247.771 ,896 

however,  would  be  only  $1,654,903  per  year,  as  com- 
pared with  $3,903,733  obtainable  in  the  elevated 
scheme.  The  reasons  for  this  difference  are  that  the 
subway  terminals  as  laid  out  are  in  general  as  pre- 
viously stated  much  smaller  than  the  elevated  ter- 
minals, and  that  much  less  space  would  be  available 
for  storage  purposes. 

Operating  Costs 

The  estimated  operating  costs  of  the  subway  system, 
built  up  in  the  same  manner  as  those  of  the  elevated 
system  and  based  on  1918  prices  with  1914  tonnages, 
would  be  $23.1412  per  car  delivered,  $32.6690  per 
loaded  car  delivered  and  $3.6658  per  ton  delivered,  as 


compared  witli  the  corresponding  costs  with  present 
facilities  of  $14.2193,  $20.0736  and  $2.2525  re- 
spectively, and  with  the  elevated  system  of  $21.9439, 
$30.9786  and  $3.4761. 

Despite  the  lower  cost  of  the  subway  system,  the 
elevated  system  shows  a  slight  advantage  over  the  sub- 
way. This  is  wholly  due  to  the  greater  credit  for  the 
warehouse  space  of  the  elevated  terminals  —  a  credit 
which  on  the  5-per  cent  basis  amounts  to  64  cents  per 
ton  for  the  elevated  system  and  only  27  cents  for  the 
subway  system. 

Tables  2-5,  following  the  same  form  as  Tables  3-6 
of  Chapter  9,  compare  the  costs  of  operating  the  sub- 

Tablsj  2  —  ELaftiMrrs  bt  Successive  Operations  Entsrwo  Into  Average 
Co*t  pva  Car  at  1918  Prices  to  Operate  Joint  Underground  Railroad 
System  on  West  Side  From  Breax-Up  Yards  to  Tailboahd 

Direct  Fixed 

costs         charges  Total 

Clarification  and  switching  at  break-up  yards.       $  .8852      $  .1025  $  .9877 

Line  haul,  break-up  yards  to  joint  terminal  yards          .4416          .3798  .8214 

Classification  and  switching  at  joint  yards .  855A           .  3805  1 .  2363 

Transfer-platform  operations  at  joint  yards ....         4 .  2749           .  5856  4 .  8605 

Line  haul,  joint  yards  to  Manhattan  terminals. .           . 6600        2 . 9318  3 . 5918 

Switching  at  Manhattan  terminals 7946        5.4828  6.2774 

Handling  freight  at  terminal  stations 3.6549        6.9317  10.5866 

Total,  all  operations 111.5670    $16.7947    128.3617 

Average  actual  total  per  oar  delivered 7.1189      16.0223      23.1412 

way  with  those  of  operating  the  present  facilities  on 
the  bases  of  the  car  and  the  ton,  subdivided  into  direct 
costs  and  fixed  charges,  and  if  necessary  into  successive 
operations. 

The  comparison  made  between  the  individual  items 
pertaining  to  the  elevated  system  and  the  present  facili- 
ties apply  in  the  main  to  the  subway  system  as  well. 
The  first  four  operating  stages  would  be  identical  in 
the  elevated  and  subway  schemes,  except  in  small  items, 
such  as  snow  removal,  drainage  and  the  like.  The 
fifth  would  be  somewhat  less  expensive  in  the  subway 

Table  3  —  Elements  bt  Successive  Operations  Entering  Into  Averaoe 
Cost  per  Car  at  1918  Prices  to  Operate  Present  Hudson  River  Pier  and 
Inland  Rail  Stations     (Table  18,  Chapter  6,  Reproduced) 

Direct  Fixed 

costs          charges  Total 

Classification  at  break-up  yards $  .  8942      $  .2197  $1 .1139 

Breaking  bulk  at  transfer  stations 4.2416           .0498  4.2914 

Une  haul  between  yards  and  terminals .6582          .3145  .9727 

Switching  and  bridging  at  waterfront 1.6054          .9758  2.5812 

Car-float  operations 2.0691           .3159  2.3850 

Handling  freight  at  terminal  stations 5  9441        2.3295  8.2736 

Total,  all  operations $15.4126      $4.2052    $19.6178 

Average  total  per  car  delivered 10.3281        3.8912      14.2193 

scheme  than  in  the  elevated  because  the  line  is  shorter. 
Switching  at  the  Manhattan  stations  would  be  much 
more  expensive  in  the  case  of  the  subway  than  in  that 
of  the  elevated  because  of  the  much  greater  first  cost 
of  the  subway,  while  handling  charges  at  the  terminals 
would  be  only  slightly  less,  including  the  overhead,  be- 
cause of  the  great  difference  in  favor  of  the  elevated  in 
the  rental  credits.  The  direct  operating  costs  would 
be  almost  identical  for  either  the  elevated  or  the  under- 
ground system. 

Comparison  of  Elevated  and  Subway  Systems 

That  the  first  oost  of  the  elevated  system  would  be 
higher  than  that  of  the  subway  is  attributable  almost 
entirely  to  two  things,  the  two  loops  in  the  elevated 
system  and  the  greater  size  of  the  terminals.  The  two 
loops,  made  necessary  by  the  difference  in  elevation 
between  the  tunnels  and  the  elevated  structure,  put 
the  elevated  system  at  a  disadvantage  of  about  $14,- 
000,000,  while  the  twelve  elevated  terminals,  includ- 
ing interest  at  5  per  cent  during  construction,  would 
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cost  about  $42,000,000  more  than  those  for  the  subway. 
The  difference  in  cost  of  the  terminals  would  almost 
exactly  offset  the  advantage  of  the  elevated  over  the 


of  comparison.  In  that  case  it  is  probable  that  the 
first  cost  as  well  as  the  operating  costs  would  be  more 
for  the  subway  than  for  the  elevated.     Since  neither 


Table  4  —  Elements  Entering  Into  Average  Cost  per  Ton  at  1918  Pricks  to  Operate  Joint  Underground  Railroad  System  on  West  Side 

From  Break-Up  Yards  to  Tailboard 


Classification  and  switching  at  break-up  yards. . . . 
Line  haul,  break-up  yards  to  joint  terminal  yards. . 
Classification  and  switching  at  joint  terminal  yards , 
Transfer-platform  operations  at  joint  yards 

Line  haul,  joint  yards  to  Manhattan  terminals 

Switching  at  Manhattan  terminals 

Handling  freight  at  terminal  stations 

Total,  all  operations 

Average  actual  total  per  ton  delivered 


Interest  Rate 
5  Per  Cent 

Interest  Rate 
6  Per  Cent 

Interest  Rate 
7  Per  Cent 

Direct 

costs 

(a) 

Fixed              Total 
charges             costs 
(fe)             (c=a+b) 

Fixed 

charges 

(d) 

Total 
costs 

Fixed 
charges 
(/) 

Total 
costs 

$  .1403 
.0693 
.1343 
.6720 

$  .0162          $  .1565 
.0597               .1290 
.0598               .1941 
.0920              .7640 

$  .0185 
.0691 
.0692 
.1248 

$  .1588 
.1384 
.2035 
.7968 

$  .0211 
.0779 
.0780 
.1407 

$  .1614 
.1472 
.2123 
.8217 

.1046 
.1259 
.5789 

.4644               .5690 

.8685               .9944 

1.0981             1.6770 

.5378 

.9998 

1.2894 

.6424 
1.1257 
1.8683 

.6065 
1.1191 
1.4808 

.7111 
1.2450 
2.0597 

SI. 8253 
1.1278 

(2.6587           $4.4840 
2.5380            3.6658 

$3.1086 
2.9516 

$4.9339 
4.0794 

$3.5241 
3.3471 

$5.3494 
4.4749 

underground  structure,  and  the  cost  of  the  two  loops 
virtually  represents  the  difference  in  the  totals  for  the 
two  systems. 

Evidently  a  minimum  elevated  terminal  with  four 
driveways  would  cost  more  than  a  minimum  subway 
terminal  with  only  two.  The  difference  need  not  be 
as  great,  however,  as  the  plans  and  estimates  show. 
The  excessive  difference  is  due  to  the  fact  that  the 
arrangement  of  the  streets  on  the  lower  West  Side 
would  permit  extending  the  platforms,  driveways  and 


project  can  be  justified  on  economic  grounds,  it  is 
hardly  worth  while  to  go  farther  into  the  difference 
in  the  sizes  of  the  terminals.  Nor  is  it  worth  while 
to  discuss  the  relative  aesthetic  merits  of  the  two 
plans. 

Conclusio  n 

The  conclusions  in  Chapter  9  relative  to  the  economic 
soundness  of  the  elevated  plan  apply  equally  to  the 
subway  plan.     The  system  as  designed  would  barely 


Table  5  —  Elements  Entering  Into  Aveiiaqh  Cost  per  Ton  at  1918  Prices  to  Operate  Present  Hudson  River  and  Inland  Rail  Stations 

(Table  19,  Chapter  6,  Amplified) 

Interest  Rate  Interest  Rate  Interest  Rate 

5  Per  Cent  6  Per  Cent  7  Per  Cent 

Direct  Fixed  Total  Fixed  Total         '""  Fixed  Total 

costs  costs  charges  costs  charges  costs  charges 

(a)  (6)  (c=a+6)  (d)  (e=a+d)  (/)  (<7=a+/) 

Classification  at  break-up  yard $  .1364  $  .0335  $  .1699  S  .0379  $  .1743  S  .0423  $  .1787 

Breaking  bulk  at  transfer  station .6667  .0078  .6745  .0089  .6756  .0099  .6766 

Line  haul  between  yards  and  terminals .1024  .0490  .1514  .0548  .1572  .0606  .1630 

Switching  and  bridging  at  waterfront .2528  .1537  .4065  .1696  .4224  .1855  .4383 

Car-float  operation .3280  .0500  .3780  .0567  .3847  .0634  .3941 

Handling  freight  at  terminal  station 9416  .3690  1 .3106  .3775  1 .3191  .3860  1 .3276 

Total,  all  operations $2.4279  $.6630  $3.0909  $.7054  $3.1333  $.7477  $3.1756 

Average  total  per  ton  delivered 1.6361  .6164  2.2525  .6529  2.2890  .6894  2.3255 

•^  ■  i  i  i  ■        ■        ■■        i     mp  ^  ■    w    w  -         i        -  ...  ■■-  m 

tracks  of  the  elevated  terminals  and  providing  addi-  accommodate  the  1914  tonnage,  and  would  have  to  be 

tional  factors  of  safety  for  expansion  thereby,  whereas  duplicated  to  make  adequate  provision  for  the  future, 

they  would  not  lend  themselves  readily  to  a  similar  Yet  the  first  cost  of  a  plant  or  series  of  plants  of  what- 

extension  of  the  underground  terminals.  ever  capacity  would  be  so  great  as  to  impose  an  intoler- 

Tf  the  figures  proved  the  economic  justification  of  able  burden  of  overhead  charges  on  the  freight,  even 

either  plan  it  would  be  desirable  to  modify  the  ter-  though  the  plant  or  plants  were  worked  to  full  capacity, 
minals  of  one  plan  to  bring  the  two  to  a  more  fair  basis  The  Commission  cannot  recommend  the  system. 
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CHAPTER  11 

Possibilities  of  Bridge  Connection  Over  Hudson  River  for  Joint 

Elevated  Marginal  Railroad 


Some  of  the  advocates  of  a  joint  marginal  railroad 
on  the  West  Side  of  Manhattan  favor  a  bridge  rather 
than  a  tunnel  for  the  north  connection  with  the  New 
Jersey  railroads.  Dr.  Gustav  Lindenthal  appeared 
before  the  Commission  early  in  1919  with  a  compre- 
hensive plan  for  the  West  Side  that  included  such  a 
bridge,  and  with  estimates  covering  the  cost  of  the 
entire  project.  His  plan  and  estimates  make  it  pos- 
sible, without  developing  the  details,  to  determine 
whether  the  substitution  of  bridge  for  tunnel  would 
make  the  marginal  railroad  project  economically 
sound.     The  Commission  believes  that  it  would  not. 

Early  in  1919  Dr.  Lindenthal  estimated  the  cost  of 
a  bridge  at  $75,000,000.  He  planned  to  use  this  bridge 
for  both  passenger  and  freight  traffic,  and  for  highway 
purposes  and  rapid  transit  as  well.  The  bridge  would 
have  two  decks.  On  the  lower  deck  would  be  eight 
tracks,  four  for  freight  and  four  for  passenger  service, 
it  being  the  purpose  to  bring  the  passenger  trains  of 
all  the  New  Jersey  railroads  into  a  union  station  near 
the  present  Pennsylvania  Station.  The  upper  deck 
would  carry  roadways,  sidewalks,  surface-car  tracks 
and  tracks  for  elevated  trains.  On  this  basis  Dr. 
Lindenthal  would  charge  half  the  cost  of  the  bridge 
to  highway  traffic,  and  a  fourth  to  passenger  traffic, 
leaving  only  a  fourth  or  $18,750,000  chargeable  to 
freight  traffic. 

The  estimated  cost  of  the  north  tunnel,  which  this 
bridge  would  take  the  place  of,  is  $17,066,414,  as 
recorded  in  Chapter  9.  The  south  tunnel  would  be 
as  necessary  as  with  the  plans  discussed  in  Chapters  9 
and  10,  to  equalize  the  load  on  the  main-track  system 
in  Manhattan.  For  the  type  of  marginal  railroad 
already  analyzed,  therefore,  whether  elevated  or  sub- 
way, the  bridge  shows  no  economic  advantage  whatever 
over  the  tunnel.  In  fact,  the  bridge  would  require  a 
loop  connection  with  the  New  York  Central,  which 
Dr.  Lindenthal  estimated  would  cost  $5,000,000.  It 
is  probable,  also,  that  the  greater  cost  to  connect  the 
elevated  or  subway  system  with  the  bridge,  at  its  high 
elevation,  than  with  the  north  tunnel  in  the  plans 
analyzed  in  Chapters  9  and  10  respectively,  would  make 
a  considerable  item.  Hence  it  can  be  said  conserva- 
tively that  the  bridge  project  would  impose  on  the 
traffic  the  interest,  taxes  and  depreciation  on  an  addi- 
tional investment  of  $10,000,000.  The  maintenance 
of  the  bridge  would  also  be  more  costly. 

Trucking  from  New  Jersey 

Dr.  Lindenthal's  plan  of  operation  differed  materi- 
ally from  that  developed  in  Chapter  9.  The  principal 
difference  was  that  he  would  have  a  considerable  per- 
centage of  the  Manhattan  freight  trucked  over  the  new 
bridge.  He  would  have  the  new  joint  classification 
yard  in  New  Jersey  laid  out  with  driveways  between 
tracks,  so  that  motor  trucks  could  load  from  and  unload 
to  the  cars  direct  at  that  point.  The  freight  so 
handled  would  be  high-class  freight,  particularly  food 
products. 


Such  a  yard,  combining  loading  and  unloading 
facilities  with  trackage  for  classifying  cars  to  and  from 
Manhattan  and  transfer  facilities  for  breaking  bulk 
in  many  of  those  cars,  would  be  difficult  to  design  and 
operate,  and  considering  the  problem  of  finding  suffi- 
cient space  for  the  smaller  joint  yards  required  by 
the  other  projects  analyzed,  it  is  doubtful  whether  a 
suitable  location  for  such  a  yard  could  be  found. 
Assuming  that  it  could,  the  Commission  is  unable  to 
see  any  economic  advantage  in  splitting  up  the  traffic 
in  this  manner. 

A  material  reduction  in  the  number  of  cars  to  be 
brought  to  Manhattan  would  make  possible  a  material 
reduction  in  the  size  and  cost  of  the  Manhattan 
terminals,  which  are  admittedly  the  largest  item  in 
the  cost  of  the  marginal  railroad  project.  The  first 
cost  of  terminals  could  not  conceivably  be  reduced  more 
rapidly  than  the  tonnage  they  would  serve,  and  the 
tonnage  remaining  would  have  to  carry  its  proportional 
share  of  the  investment  in  terminals  and  the  entire 
cost  of  the  main  trackage,  south  tunnel  and  other  parts 
of  the  freight  system.  The  Commission  cannot  accept 
Dr.  Lindenthal's  estimate  of  $15,000,000  for  the 
elevated  line  and  terminals  in  Manhattan,  inasmuch 
as  its  own  estimate  places  the  cost  of  the  elevated  line 
without  terminals  at  $25,000,000. 

As  to  the  handling  of  some  of  the  freight  over  the 
bridge  by  motor  truck,  the  Commission  feels  that  it 
has  analyzed  the  highest  development  of  motor-truck 
service  in  Chapter  12,  and  has  found  the  service  un- 
economical. Dr.  Lindenthal's  plan  would  in  effect 
impose  on  the  motor-truck  tonnage  the  additional 
burden  of  part  of  the  investment,  and  we  have  seen 
that  the  existing  ferries,  without  either  bridge  or 
vehicular  tunnel,  could  handle  the  entire  Manhattan 
tonnage.  It  is  true  that  Dr.  Lindenthal  does  not  go 
to  the  expense  of  inland  motor-truck  terminals,  but 
counts  on  store-door  delivery.  Store-door  delivery,  its 
possibilities  and  its  drawbacks,  are  discussed  elsewhere 
in  this  report,  but  it  seems  unwise  to  inject  it  into  the 
West  Side  problem  at  this  time.  Suffice  it  to  say  that 
whatever  its  possibilities  with  respect  to  the  Hudson 
River  bridge  plan,  they  are  equal  or  greater  in  con- 
junction with  the  plan  analyzed  in  Chapter  18. 

Conclusion 

Other  phases  of  Dr.  Lindenthal's  plan  go  outside  of 
the  scope  of  the  West  Side  problem.  The  basic  feature 
of  his  plan,  so  far  as  Manhattan  freight  is  concerned,  is 
a  bridge  over  the  Hudson  River.  As  a  part  of  a  mar- 
ginal railroad  to  handle  all  West  Side  pier  and  inland 
rail  station  freight  of  the  New  Jersey  railroads  the  case 
for  the  bridge  fails,  even  when  seventy-five  per  cent  of 
the  cost  can  be  put  upon  other  traffic ;  whereas  the  con- 
templated combination  of  a  marginal  railroad  and 
motor-truck  delivery  would  be  unfortunate  in  that  it 
would  apparently  increase  the  cost  per  ton  of  both 
services. 
[243] 


CHAPTER  12 


Special  Motor-Truck  Service  for  Handling  General  Package  Freight 

Between  New  Jersey  and  Manhattan 


Analysis  has  been  made  of  the  possibilities  of  in- 
stalling a  special  motor-truck  service  for  the  handling 
of  general  package  freight  between  lower  Manhattan 
and  the  railroad  yards  in  New  Jersey,  and  the  elimina- 
tion thereby  of  railroad  cars  of  every  sort  for  that 
service.  The  system  would  include  the  New  York 
Central,  making  it  possible  to  eliminate  the  running 
tracks  from  Sixtieth  Street  south,  although  the  yard 
at  Thirtieth  Street,  like  the  other  inland  yards  in  that 
vicinity,  would  remain  in  service  with  float-bridge  con- 
nection, as  in  the  plan  recommended  by  the  Commis- 
sion. The  trucks  would  be  large  and  in  general  of 
uniform  design  and  capacity,  with  detachable  bodies, 
operating  on  a  schedule  to  and  from  terminals  estab- 
lished in  Manhattan,  at  which  there  would  be 
machinery  for  moving  the  truck  bodies  on  and  off  the 
chassis  with  a  minimum  of  delay. 

The  supposed  advantage  of  this  system  over  others 
releasing  the  Manhattan  or  West  Side  waterfront  from 
railroad  use  was  the  possibility  of  utilizing  existing 
railroad  yards  and  existing  ferries  and  of  establishing 
the  system  gradually,  with  a  minimum  of  disturbance 
during  the  transition  and  a  minimum  outlay  to  cover 
the  cost  of  trucks  and  the  Manhattan  terminals.  Con- 
sidering the  matter  solely  from  the  standpoint  of  serv- 
ing Manhattan,  this  plan  might  be  feasible  and  desir- 
able. It  would  mean,  however,  using  valuable  prop- 
erty on  or  near  the  New  Jersey  waterfront;  and  the 
Commission,  studying  the  Port  as  a  whole,  believes 
that  this  waterfront,  as  set  forth  elsewhere,  should  be 
used  otherwise.  Hence  a  joint  yard  as  in  other 
plans  analyzed  would  have  to  be  built  on  the  Hacken- 
sack  meadows.  This,  would  involve  miich  additional 
first  cost  and  would  further  greatly  increase  the  truck- 
ing distances  and  consequently  the  operating  costs. 

For  this  particular  service,  therefore,  the  system 
would  not  l>e  as  satisfactory  as  the  automatic-electric 
svstem  recommended  bv  the  Commission.  As  an 
auxiliary  to  the  latter  system,  for  distribution  between 

•  * 

the  Manhattan  terminals  of  that  system  and  secondary 
terminals  throughout  the  city  and  for  store-door  deliv- 
ery to  large  consignees,  the  motor-truck  system  has  great 
merit.  The  Commission  recommends  its  use  for  that 
purpose,  as  set  forth  in  Chapter  14. 

Cincinnati   Plan 

To  help  arrive  at  what  such  a  plan  might  accom- 
plish, the  Commission  asked  Mr.  *B.  F.  Fitch,  presi- 
dent of  the  Motor  Terminals  Company,  to  explain  the 
system  installed  by  his  company  in  Cincinnati  several 
years  ago.  The  terminal  freight  stations  on  the  sev- 
eral railroads  entering  Cincinnati  are  distributing 
and  collecting  points  for  freight  destined  for  or  origi- 
nating at  a  number  of  small  stations  in  the  city  and 
its  suburbs.  Formerly  this  short  haul  was  effected 
in  trap  cars,  for  which  there  were  often  only  very 
light  loads;  or  by  contracts  with  trucking  companies. 


For  this  trap-car  service  and  the  trucking  contracts 
the  Motor  Terminals  Company  substituted  its  system, 
which  provided  motor  trucks  with  detachable  bodies 
operating  under  the  direction  of  a  despatcher. 

The  system  was  put  into  service  in  May,  1917,  and 
now  serves  thirty  odd  stations  on  eight  railroads.  Mr. 
Fitch  stated  to  the  Commission  that  it  had  effected 
a  30-per  cent  saving  in  labor  and  an  average  saving 
of  52.4  hours  in  the  movement  of  freight,  besides 
releasing  a  large  number  of  cars  for  main-line 
movement. 

A  number  of  refinements  in  the  details  of  the 
system,  on  which  patents  have  been  granted,  have  been 
or  could  be  installed.  The  principal  one  is  the  use 
of  overhead  cranes  at  the  stations  to  transfer  the  truck 
bodies  to  and  from  the  chassis.  It  is  evident  that  the 
system  requires  a  comparatively  small  number  of 
chassis,  provided  there  are  facilities  for  promptly  get- 
ting the  truck  bodies  on  and  off  the  chassis  so  that 
the  latter  can  be  kept  in  motion  virtually  all  of  the 
time,  while  the  former  arc  being  loaded  and  unloaded 
at  the  station. 

Application  to  New  York's  Problem 

To  apply  the  'Cincinnati  system  to  the  needs  of  lower 
Manhattan,  Mr.  Fitch  suggested  the  following  program: 

1.  Construct  freight-car,  motor-truck  transfer  plat- 
forms on  available  cheap  realty  adjacent  to  the  rail 
bulkheads  of  all   contributing  lines. 

2.  Construct  zone,  inland  or  off-track  stations  in 
Manhattan  for  the  joint  occupancy  of  all  contributing 
lines. 

3.  Establish,  as  an  arbitrary  rider  to  existing  tariffs, 
cartage  rates  from  the  marginal  way  to  each  zone 
within  which  an  inland  station  is  located. 

4.  Through  a  terminal  trucking  company  to  be 
operated  under  the  jurisdiction  or  despatch  direction 
of  all  contributing  lines 

(a)  Run  all  less-than-truck-load  freight  direct  from 
cars  to  track  bodies,  thence  to  thicks,  thence  to  zone 
stations  for  delivery  to  consignees  or  delivery  to  cartage 
contractors  at  published  zone  tariff  increases  for  their 
later  store-door  delivery. 

(b)  Run  all  freight  for  large  consignees  to  indi- 
vidual truck  bodies  (one  of  which  will  be  set  for  each 
at  the  freight-car  motor-truck  transfer  platform), 
thence  to  tracks,  thence  to  store  door  at  published  zone 
tariff  increase,  plus  an  extra  to  be  agreed  to  by  con- 
tract between  the  terminal  trucking  company  and  the 
principal  Manhattan  shippers,  who  will  be  scheduled 
as  dailv  receivers  from  and  deliverers  to  each  railroad 

« 

in  unit-bodv  track  loads. 

5.  Let  the  railroads  pay  to  such  a  terminal  trucking 
company  in  lieu  of  present  lighterage  allowances  all 
funds  received  from  the  public  cartage  rate  from  the 
rail  bulkhead  to  the  inland  station,  such  rate  being  an 
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arbitrary  rider  to  the  tariff,  as  is  now  the  lighterage 
rate,  and  let  the  principal  consignee  pay  direct  to  the 
terminal  trucking  company  the  contracted  amount  for 
store-door  delivery  of  such  freight  within  each  zone. 

It  was  Mr.  Fitch's  belief  that  these  freight-car 
motor-truck  transfer  platforms  could  be  placed  in  the 
waterfront  yards  in  Jersey  City,  Hoboken  and  Wee- 
hawken,  to  each  of  which  two  or  more  ferry  lines 
reach,  and  that  the  existing  ferries  would  have  suffi- 
cient surplus  capacity  to  take  the  motor  trucks  of 
his  system.  A  similar  freight-car  motor-truck  transfer 
station  would  be  built  at  the  Sixtieth  Street  (Man- 
hattan) yard  of  the  New  York  Central.  The  truck 
bodies  would  have  a  capacity  of  5  tons  each. 

Joint  Yard  on  Meadows  Necessary 

As  set  forth  at  other  points  in  the  report,  one  of  the 
aims  of  the  Commission  in  proposing  a  radically  dif- 
ferent system  for  handling  Manhattan  pier-station 
freight  is  to  release  the  waterfront  terminals  of  the 
New  Jersey  railroads  to  the  broader  uses  of  the  Port 
as  a  whole.  The  Commission  is  not  prepared  to  say 
without  more  study  than  the  case  seems  to  warrant 
whether  or  not  it  would  be  feasible  to  establish  trans- 
fer platforms  for  the  individual  railroads  in  or  neai 
their  waterfront  yards.  Whether  or  not  space  coulc 
be  found  for  them,  their  occupancy  of  such  space  would 
be  incompatible  with  these  broader  uses  of  that  water- 
front. Consequently  the  Commission  has  analyzed  the 
plan  on  the  basis  of  a  joint  yard,  set  back  from  the 
waterfront.  Such  a  yard  would  occupy  an  area  ap- 
proximately equal  to  that  required  for  the  joint  yard 
in  the  plan  recommended  by  the  Commission,  and  it 
would  presumably  be  located  on  the  same  site,  as  there 
is  no  other  site  as  desirable. 

Moving  the  transfer  platforms  back  to  this  point 
immediately  puts  the  entire  plan  at  a  great  disad- 
vantage. They  would  then  be  from  four  to  six  miles 
from  the  ferries,  as  shown  by  Table  1,  which  indi- 
cates the  shortest  practicable  route  to  each  of  the  rail- 


Tablb  1  —  Shortbst    Practicable    Routs    Between    Joucr    Yards    and 

Existing  Ferries 

Distance 
Number  in  miles  to 
Railroad        •  Location  of  ferry  of  slips     joint  yard 

Central  of  New  Jersey Jersey  City  Terminal 4  5.50 

Pennsylvania Jersey  City  Terminal 6  4 .43 

Brie Jersey  City  Terminal 3  4 .36 

iAckawanna Hoboken  Terminal 6  6.25 

iAckawanna 14th  Street.  Hoboken 2  4 .93 

West  Shore Weehawken 5  4.17 


Total  number  of  slips 

Average  distance,  based  on  number  of  slips. 
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5.00 


road  ferries  with  the  exception  of  the  West  New  York 
ferry  of  the  West  Shore,  which  could  not  be  effectively 
utilized. 

Not  only  would  five  miles  be  added  to  the  travel  of 
every  truck  except  those  serving  the  New  York  Cen- 
tral, but  a  climb  would  have  to  be  made  over  Bergen 
Hill.  Careful  study  of  routes  indicated  that  three 
would  be  used  over  this  ridge,  reaching  heights  above 
the  sea  level  of  100,  160  and  180  ft  respectively,  the 
southerly  route  having  the  lowest  summit.  The  ridge 
is  steep  on  both  sides,  and  the  grades  would  be  heavy, 
while  the  routes  would  be  circuitous. 


Same  Tonnages  as  in  Automatic-Electric  Plan 

The  system  has  been  roughly  projected  on  the  basis 
of  9,000,000  tons  annually,  representing  the  tonnage 
expected  in  1924  at  the  Hudson  River  and  East  River 
stations  the  system  would  replace.  This  is  equivalent 
to  30,000  tons  per  day,  and  the  expansion  factor  of 
1.75  to  allow  peak  loads  brings  it  up  to  52,500  tons. 
Of  this  5,000  tons  on  a  normal  day  and  8,750  on  a 
peak-load  day,  representing  the  New  York  Central 
tonnage,  would  not  use  the  ferries.  The  net  daily 
requirements  of  the  ferries  would  therefore  be  25,000 
tons  on  a  normal  day  and  43,750  tons  on  a  peak  day, 
or  15,000  tons  inbound  and  10,000  tons  outbound  on  a 
normal  day,  and  26,250  tons  inbound  and  17,500  tons 
outbound  on  a  peak  day. 

The  plan  was  considered  only  on  the  basis  of  trans- 
fer between  the  transfer  platforms  and  primary  dis- 
tribution and  collection  terminals  in  Manhattan,  just 
as  in  the  case  of  the  automatic-electric  plan.  No  account 
was  taken  of  the  possibilities  of  store-door  delivery. 
Store-door  delivery,  it  is  conceded,  would  be  well 
adapted  to  this  plan,  and  with  it  the  terminals  could 
be  greatly  reduced  in  size  or  number  and  the  terminal 
overhead  burden  correspondingly  decreased.  It  was 
not  considered  desirable,  however,  to  make  the  plan 
depend  upon  store-door  delivery  for  its  justification. 
The  whole  subject  of  store-door  delivery  is  discussed 
elsewhere  in  the  report. 

« 

Terminals 

Terminals  similar  to  those  designed  for  the  auto- 
matic-electric plan  could  be  used  for  the  motor-truc-k 
plan,  with  some  difference  in  the  elevator  arrange- 
ment. Because  of  the  trucking  of  freight  both  into 
and  out  of  the  terminal,  however,  the  amount  of  freight 
that  could  be  handled  at  one  terminal  under  the 
automatic-electric  plan  would  cause  great  congestion  of 
trucks  on  the  streets  in  the  vicinity  of  the  terminal 
under  the  motor-truck  plan.  To  avoid  this  a  greater 
number  of  terminals  would  have  to  be  established.  They 
could  be  located  wherever  desired,  without  considera- 
tion of  fitting  any  established  main-line  system  as  in 
the  case  of  either  the  standard  marginal  railroad  or  the 
automatic-electric  plan. 

Measurements  scaled  from  a  map  showing  tentative 
locations  for  such  terminals  indicated  that  they  would 
average  1.65  miles  from  the  nearest  ferries. 

Ferry  Requirements 

According  to  Table  4,  Chapter  19,  the  thirteen  Hud- 
son River  railroad  ferries,  with  a  total  eastbound  or 
inbound  capacity  of  20,177  vehicles  during  the  twenty- 
four  hours  covered  by  the  clockings,  carried  11,706 
vehicles,  and  had  unoccupied  space  for  8,471. 
Excluding  the  West  New  York  Ferry  as  not  suitable 
for  this  motor-truck  service,  the  figures  are  reduced 
to  19,677  trucks  that  could  have  been  carried,  11,616 
that  were  and  8,061  unoccupied  spaces.  Of  this 
latter  figure,  6,539  occurred  during  the  sixteen  hours, 
from  7  a.  m.  to  11  p.  m.,  in  which  the  terminals  might 
be  operated  during  peak   loads. 
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The  trucks  of  the  proposed  system  would  be  larger 
than  the  average  truck,  and  it  is  not  safe  to  assume 
that  more  than  5,000  additional  trucks  could  have  been 
carried  in  the  trips  as  they  were  actually  made.  A 
peak-load  daily  inbound  tonnage  of  26,250  would  re- 
quire 6,563  4-ton  truck  loads,  or  1,563  more  than  the 
boats  running  provided  space  for.  The  ferry  schedules 
might  have  to  be  expanded  possibly  10  or  20  per  cent 
by  1924  to  take  care  of  maximum  loads,  although  the 
vehicular  tunnel  now  under  construction  would  prob- 
ably obviate  that  necessity.  In  any  even,  the  existing 
boats  could  doubtless  be  run  enough  longer  to  take  care 
of  the  expansion,  irrespective  of  the  vehicular  tunnel, 
and  the  ferries  can  be  considered  quite  adequate  to  the 
requirements  of  the  system. 

While  the  ferries  could  take  the  additional  loads 
with  or  without  a  slight  expansion  of  their  service, 
the  addition  of  more  trucks  per  ferry  trip  would  be 
highly  objectionable.  The  congestion  at  the  ferry  en- 
trances on  both  sides  of  the  Hudson  Eiver  is  even 
now,  with  the  boats  only  from  60  to  80  per  cent  loaded, 
very  great.  To  increase  the  number  of  trucks  without 
fully  meeting  the  increase  with  additional  boats  would 
make  the  conditions  much  worse. 

Trucking  Cycles 

Time  tests  made  in  conjunction  with  the  trucking 
studies  indicate  that  the  motor  trucks  would  make  an 
average  speed  in  New  Jersey  of  four  miles  per  hour 
and,  under  the  improved  street  conditions  in  Manhat- 
tan, 6.5  miles  per  hour.  Taking  these  average  speeds 
and  average  distances  of  5  miles  between  the  New 
Jersey  transfer  platform  and  the  ferries  and  1.65  miles 
between  the  Manhattan  terminals  and  the  ferries,  also 
taking  18  min.  as  the  average  time  of  a  ferry  trip 
and  making  allowances  for  the  time  getting  trucks  on 
and  off  the  ferryboats  and  into  and  out  of  terminals, 
including  the  time  of  placing  and  removing  detachable 
bodies,  it  was  estimated  that  the  average  round-trip 
trucking  cycle  between  a  Manhattan  terminal  and  the 
New  Jersey  joint  yard  would  be  263.1  min.,  during 
192.6  min.  of  which  the  truck  would  be  moving  under 
its  own  power,  and  during  the  remaining  70.5  min.  of 
which  it  would  not  be  so  moving. 

For  the  New  York  'Central  operations  the  ferry  trip 
would  be  eliminated,  an  average  distance  of  4.4  miles 
from  the  Sixtieth  Street  yard  to  the  terminal  would  be 
used,  and  a  total  running  time  of  106.7  min.,  divided 
into  87.2  min.  in  which  the  truck  would  be  moving 
under  its  own  power  and  19.5  min.  in  which  it  would 
not,  would  be  obtained. 

Operating  Costs 

The  Commission  did  not  deem  it  necessary  to  go  into 
the  first  or  the  operating  costs  of  this  plan  in  great 
detail,  since  a  brief  comparison  with  the  automatic- 
electric  plan  showed  the  superiority  of  the  latter  from 
the  economic  point  of  view.  The  plant  and  opera- 
tions of  the  two  plans  would  be  comparable  from  the 
break-up  yards  to  and  including  the  transfers  at  the 
transfer  platform,  even  though  the  motor-truck  plan 
would  require  quite  a  different  type  of  yard  from  {hat 


evolved  for  the  automatic-electric  system.  So,  too,  the 
operations  at  the  Manhattan  terminals  would  be  com- 
parable. We  can  therefore  consider  the  cost  of  opera- 
tion of  the  trucks,  themselves  as  set  against  the  cost  of 
operation  of  the  automatic-electric  trains. 

Operating  costs  of  motor  trucks  divide  into  two 
classes:  (1)  Fixed  and  overhead  charges,  which  go  on 
irrespective  of  mileage  covered,  and  (2)  operating 
expenses,  which  are  proportional  to  mileage.  In  the 
former  group  come  the  chauffeurs'  wages,  interest  on 
investment,  depreciation,  insurance,  licenses  and  garage 
charges.  In  the  second  group  come  gasoline,  oil  and 
grease,  tires  and  major  and  minor  repairs. 

Average  figures  were  obtained  covering  more  than 
800  motor  vehicles  operated  in  1917,  and  figures  were 
also  obtained  from  two  of  the  largest  truck  manufac- 
turers. From  these  various  figures  were  selected  those 
thought  to  bear  most  closely  on  the  conditions  under 
which  this  system  would  operate.  The  resultant 
figures  are  presented  in  Tables  2  and  3,  the  former  giv- 


Tablb  2  —  Estimated  Fixed  and  Overhead  Charges  i-er  Month  Against 

One  Motor  Trick 

Chauffeur  —  8-hour  day $140  00 

Overhead  charges 

Interest  on  investment $31  50 

Depreciation  (including  obsolescence) 87  50 

Insurance  (public  liability,  fire  and  collision) 41  75 

License 4  17 

Garage 40  00 

204  02 


Table  3  —  Estimated  Operating  Cohth  i*kr   Mile  per   Motor  Truck 

Gasoline $.0682 

Oil  and  grease .  0058 

Tires 0611 

Repairs  (major  and  minor) .0433 

~~     $.1784 


ing  the  estimated  fixed  and  overhead  costs  per  month, 
the  latter  the  operating  costs  per  mile. 

From  these  tables  and  other  information  developed  in 
the  studies  of  the  plan,  Table  4,  showing  the  estimated 
trucking  costs  per  round  trip,  and  Table  5,  reducing 
the  costs  to  -a  ton  basis,  have  been  evolved.  It  is  thus 
possible  to  compare  the  entire  plan  as  to  cost  of  opera- 
tion with  the  automatic-electric  plan.  This  is  done  in 
Table  6.  The  average  actual  total  per  ton  delivered 
is  less  than  the  total  for  all  operations  for  the  reason 
that  1,500,000  tons  per  year,  the  approximate  New 
York  Central  tonnage,  would  not  undergo  the  second 


Tadie  4 — Ksiimatkd  Trucking  Costs  per  Round  Trip 


New  Jersey  trucks 
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Table  5  —  Estimated  Trucking  Costs  per  Ton 

New 

New  York 

Jersey  Central 

truck  truck 
Trucking  costs  (average  loads,  4  tons  inbound:  2.64  tons 

outbound;  6.64  tons  total) $1 .361  $.579 

Ferry  charges  ($2  per  loaded  truck,  round  trip) .  300     

Total $1,661  $.579 

All  trucks,  based  on  tonnage  percentages  of  83.4  per  cent  for  New  Jtrsey 

roads  and  16.6  per  cent  Tor  New  York  Central $1 .4814 


and  third  operations  —  line  haul  between  break-up  and 
joint  terminal  yards,  and  classification  and  switching 
at  the  joint  yard. 

It  is  not  contended  that  the  indicated  difference  of 
about  46  cents  between  the  two  plans  is  a  precise 
figure.     The   Commission  is  confident,  however,  that 


Table  6  —  Estimated  Total  Charges  per  Ton  Against  Motor-Truck  and 
.  Automatic-Electric  Plans,  on  Basis  of  9,000,000  Tons  per  Year 

Auto- 
Motor-  matic- 
Operation                                                        truck  electric 

Classification  and  switching  at  break-up  yards $ .  1172  $ .  1172 

Line  haul,  break-up  to  joint  terminal  yard .  0997  .  0997 

Classification  and  switching  at  joint  yard .  1481  .  1481 

Transfer-platform  operations .  2631  .  2631 

Making  up  and  breaking  up  automatic-electric  trains  in 

joint  yard .0296 

Moving  freight  to  Manhattan  terminals 1 .4814  .9699 

Making  up  and  breaking  up  automatio-electric  trains  at  Man- 
hattan terminals .0202 

Operation  of  Manhattan  terminals .  6522  .  6522 

Total,  all  operations $2.7617      $2.3000 

Average  actual  total  per  ton  delivered $2 .  7207      $2 .  2590 

Saving  in  car  detention,  credit .  1341  .  1341 

Net  charges  per  ton  delivered $2 .  5806      $2 .  1219 

more  extended  analysis  would  show  the  motor-truck  plan 
at  a  still  greater  disadvantage.  For  example,  the 
figures  do  not  take  into  account  the  carrying  costs  of 


motor  trucks  and  truck  bodies  not  in  actual  use,  nor 
the  wages  of  helpers  on  the  trucks. 

Conclusion 

• 

Mechanically  there  is  no  reason  why  the  motor-truck 
plan  should  not  be  practicable.  While  apparently 
no  cheaper  of  operation  than  the  present  system,  it  has 
several  important  advantages,  such  as  the  release  of 
the  Manhattan  waterfront  occupied  by  pier  stations 
and  the  provision  of  new  stations  more  centrally  located 
that  would  argue  in  favor  of  its  adoption  in  the  absence 
of  a  still  better  plan. 

It  has  disadvantages  that  cannot  be  reduced  to  dol- 
lars and  cents.  It  would  not,  like  the  automatic-electric 
plan,  be  independent  of  fog,  ice  or  other  river  hazards, 
except  to  the  extent  that  the  vehicular  tunnel  could  be 
used.  The  throwing  of  an  additional  load  on  the 
ferry  system  is  one  of  its  greatest  drawbacks,  not  be- 
cause of  lack  of  capacity  of  the  boats  themselves  to 
carry  the  load  under  ordinary  conditions,  but  because 
of  the  necessity  for  New  York,  her  industries  and  her 
markets,  to  function  under  all  conditions,  extraordi- 
nary as  well  as  ordinary,  and  because  of  the  almost 
inevitable  increase  of  delays  and  confusion  at  the  ferry 
entrances.  The  plan  could  hardly  go  far  toward 
ameliorating  street  congestion  in  either  Manhattan  or 
the  New  Jersey  communities. 

Its  principal  intangible  advantages  would  be  the 
releasing  of  waterfront  now  occupied  by  pier  stations, 
and  the  establishing  of  more  central  terminals.  The 
plan  recommended  by  the  Commission  will  accomplish 
both  of  these  things  along  with  other  intangible  ad- 
vantages enumerated,  and  at  a  lower  cost.  The  Com- 
mission cannot  recommend  the  motor-truck  plan  as  the 
logical  solution  of  the  Manhattan  freight  problem. 


CHAPTER  13 


Underground    Gable    and    Truck    Conveyor    System    for    Handling 

Manhattan    Package   Freight 


A  system  for  handling  Manhattan  railroad  package 
freight  on  small  four-wheeled  trucks  hauled  individu- 
ally at  short  intervals  by  a  series  of  cables  was  proposed 
by  one  of  the  three  manufacturers  of  freight-handling 
machinery  asked  by  the  Commission  to  submit  plans 
applying  the  moving-platform  idea.  The  Commission 
concluded,  however,  that  the  automatic-electric  system 
had  the  advantage  of  it  in  several  important  particulars 
—  the  chief  being  capacity  in  terms  of  units  of  first 
cost.  Beaching  this  conclusion  as  the  result  of  a  pre- 
liminary study,  accurate  enough  to  warrant  such  a  con- 
clusion, the  Commission  did  not  think  it  desirable  in 
the  limited  time  available  to  make  a  complete  analysis 
of  the  plan. 

General  Description 

In  its  essential  features  the  plan,  which  may  be 
designated  as  the  cableway  plan,  would  involve  the 
transfer  of  inbound  freight  at  a  joint  station  in  New 
Jersey  from  the  standard  freight  cars  to  trucks  about 
3  x  6  ft.  The  trucks,  after  receiving  their  loads,  would 
be  drawn  oyer  one  of  a  series  of  cables,  which  a  mechan- 
ism on  the  truck  would  engage.  The  cables  would  carry 
the  trucks  through  one  of  several  tunnels  under  the 
Hudson  river  to  one  of  twelve  terminals  in  Manhattan, 
where  they  would  be  unloaded  and  reloaded  with  out- 
bound freight.  Cables  runnng  in  the  opposite  direction 
in  the  same  tunnels  would  take  them  back  to  the  New 
Jersey  yard,  where  their  contents  would  be  transferred 
to  standard  freight  cars  and  they  would  receive  new 
inbound  loads. 

A  joint  yard  and  belt  line  connecting  New  Jersey 
railroads  would  be  essential  to  this  as  to  other  plans  con- 
sidered, as  would  a  separate  connection  for  the  New 
York  Central. 

The  main  system  would  not  be  a  loop  system,  but  a 
series  of  spurs  from  the  New  Jersey  yard,  each  branch- 
ing at  the  Manhattan  end  to  serve  a  certain  number  of 
terminals.  The  New  York  Central,  however,  would 
require  a  main  stem  throughout  the  terminal  district, 
with  branches  to  each  terminal. 

Special  Mechanical  and  Engineering  Details 

Such  a  cable  system  would  require  curves,  grades 
and  changes  in  speed.  These  appear  to  have  been  pro- 
vided for  in  a  satisfactorv  manner.  Obviously  a  sin- 
gle  cable  could  not  carry  a  truck  through  its  entire 
cycle,  but  relatively  short,  independent  caWe  lines 
would  be  used,  so  arranged  that  one  would  engage  the 
truck  as  another  released  it,  and  so  keep  it  in  con- 
tinuous motion. 

On  each  cable,  at  intervals  of  about  30  ft.,  would 
be  a  large  casting  with  an  upward  projection.     Each 


truck  would  have  a  handle  for  drawing  it.  Under  the 
front  of  the  truck  would  be  a  mechanism,  controlled 
by  the  handle,  for  engaging  the  cable.  With  the  handle 
down  there  would  be  no  contact.  By  raising  the  handle 
a  lug  would  be  pushed  downward  into  the  path  of  tht 
series  of  castings  on  the  cable,  and  the  first  casting 
would  catch  the  lug  and  pull  the  truck  along.  A  small 
wheel  attached  to  the  base  of  the  casting  would  travel 
in  a  slot,  and  other  slots  for  the  wheels  of  the  truck 
would  keep  truck  and  cable  in  line.  The  cable  and  its 
attachments  would  be  enclosed  in  a  gallery  with  only 
a  narrow  slot  in  the  floor  at  the  top,  in  which  slot  would 
run  a  small  guide  wheel  attached  to  the  truck  for  fur- 
ther guiding  it. 

When  the  truck  reached  an  incline  the  main  cable, 
continuing  horizontally  a  short  distance,  would  drop 
the  casting  on  the  cable  out  of  contact  with  the  lug  on 
the  truck,  while  at  the  same  time  another  cable  parallel 
with  the  incline  would  form  a  new  contact,  either  haul- 
ing the  truck  up  or  easing  it  down  the  incline  as  the 
case  might  be. 

Trucks  suitable  for  this  service  would  require  a  space 
not  to  exceed  7  ft.  wide  and  8  ft.  high.  A  tunnel  with 
an  outside  diameter  of  29  ft.  would  carry  six  cableways, 
two  at  the  bottom,  three  just  above  the  center  and  one 
at  the  top,  with  walkways  alongside  each  cableway,  so 
that  every  part  of  the  system  would  be  accessible. 

Allowing  one  cableway  in  each  direction  between 
each  Manhattan  terminal  and  the  New  Jersey  yard, 
four  of  these  tunnels  would  be  required  under  the  Hud- 
son River.  Each  tunnel  would  serve  three  terminals. 
As  the  New  York  Central  traffic  is  about  20  per  cent 
of  that  of  the  New  Jersey  roads,  a  single  tunnel  with 
six  truckways  at  the  north  end,  then  four,  and  finallv 
only  two  at  the  30uth  end  of  the  Manhattan  terminal 
district  would  be  sufficient.  Each  pair  of  cableways 
would  serve  four  terminals. 

At  the  New  Jersey  joint  yard  the  tentative  plan, 
which  might  be  materially  modified  after  detailed  study, 
was  to  build  two  sets  of  twenty-four  1,000-ft.  plat- 
forms each,  one  for  inbound  and  one  for  outbound 
freight.  The  individual  platforms  of  each  of  these  two 
groups  would  be  separated  by  railroad  tracks.  Along 
the  center  of  each  platform,  which  would  be  level  with 
a  car  floor,  would  run  a  cable  and  slots  for  trucks. 

The  tentative  plan  proposed  stub  .railroad  tracks. 
The  trucks  would  enter  the  outbound  section  and  leave 
the  inbound  section  at  the  same  end  as  the  railroad 
tracks,  looping  around  from  one  section  to  the  other 
at  the  opposite  end.  At  the  railroad  end  it  would  be 
necessary  both  to  avoid  grade  crossings  and  to  provide 
great  flexibility  of  the  truckwavs,  so  that  on  the  one 
hand  trucks  entering  the  station  from  any  of  the  twelve 
outbound  tunnel  lines  could  reach  anv  of  the  twentv- 
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four  platforms,  and  on  the  other  hand  trucks  from  any 
of  the  twenty-four  inbound  platforms  could  reach  any 
of  the  twelve  inbound  tunnel  lines.  This  would  be 
accomplished  by  double-decked  viaducts  over  the  rail- 
road tracks,  the  main  trackways  being  carried  high 
enough  to  allow  turnouts  from  each  to  drop  down  under 
the  system  and  connect  with  each  platform  truckway 
and  still  clear  the  railroad  tracks.  The  inclined  truck- 
ways  could  follow  heavy  grades. 

At  the  opposite  ends  of  the  platforms  there  would 
be  no  switching  problem,  as  the  trucks  would  be  empty 
and  interchangeable.  A  storage  and  repair  yard,  how- 
ever, would  be  provided  for  surplus  trucks. 

Capacity  of  System 

In  the  development  of  the  automatic-electric  system 
recommended  by  the  Commission,  as  stated  in  Chapter 
14,  it  is  assumed  that  all  part3  of  the  system  should  be 
able  to  handle  the  expected  1929  traffic  — 10,000,000 
tons  per  annum.  Hence  the  terminals  are  laid  out 
with  such  initial  capacity,  while  the  tunnels,  main 
tracks  and  yards  have  an  estimated  capacity  of 
14,246,000  tons,  which  can  be  attained  at  the  Manhat- 
tan end  by  additional  terminals.  The  cableway  sys- 
tem should  be  able  to  handle  at  least  10,000,000  tons 
per  year,  with  the  peak-load  expansion  factor  of  1.75 
to  be  met  by  16-hour  working  days. 

The  peak  loads  on  this  basis  would  be  29,166  tons 
inbound  per  day  from  the  New  Jersey  railroads  and 
5,834  tons  from  the  New  York  Central.  The  cable 
lines  would  travel  120  ft.  per  min.,  and  tracks  could 
be  placed  upon  them  about  30  ft.  apart.  There  could 
therefore  be  four  trucks  per  minute. 

With  the  same  loading  of  1,250  lb.  per  truck  as 
assumed  for  the  automatic-electric  system,  one  trupk 
line  would  haul  240  trucks  per  hour  or  3,840  per  day, 
which  is  equivalent  to  2,400  tons.  The  twelve  inbound 
cables  from  New  Jersey  would  therefore  haul  28,000 
tons  per  day,  falling  short  of  the  requirements  by  366 
tons.  This  deficiency  of  less  than  2  per  cent  could 
doubtless  be  made  up  by  a  slight  increase  in  the  average 
loading  of  the  trucks,  but  it  is  evident  nevertheless  that 
the  inbound  capacity  from  New  Jersey  would  be  only 
sufficient  for  the  1929  requirements.  Capacity  for  the 
New  Jersey  roads*  share  of  14,246,000  tons  could  be 
had  only  by  two  additional  Hudson  River  tunnels  as 
well  as  additional  terminals. 

An  outbound  peak-load  tonnage  of  23,040  tons,  a9 
compared  with  19,444  tons  anticipated,  could  be  carried 
by  the  system,  even  with  the  lighter  loading  per  truck 
of  1,000  lb.  estimated  for  the  automatic-electric  system. 
It  would  be  impossible,  however,  because  of  this  unbal- 
anced traffic,  to  run  more  of  the  cables  inbound  than 
outbound,  for  the  reason  that  the  trucks  must  all  return 
to  New  Jersey,  whether  loaded  or  empty. 

The  single  tunnel  for  the  New  York  Central  would  be 
able  to  carry  7,200  tons  inbound  in  a  16-hour  day,  which 
is  considerably  in  excels  of  the  peak-load  requirement 
of  5,834  tons.  The  single  tunnel  for  the  New  York 
Central  would  therefore  be  ample.  It  would,  in  fact, 
be  adequate  for  the  New  York  Central^  share  of 
12,000,000  tons  per  year,  but  not  of  14,246,000  tons. 

Since  the  capacities  of  the  Manhattan  terminals  for 
the  automatic-elecfrie  system  are  governed  largely  by 


the  driveway  and  tailboard  capacities,  it  can  be  assumed 
that  the  same  would  be  true  of  the  terminals  for  the 
cableway  system,  and  that  the  same  number  of  terminals 
of  about  the  same  size  would  be  lequired  for  either 
system. 

Comparative  Costs  of  Construction 

There  would  probably  be  no  great  difference  in  the 
costs  of  construction  of  the  cableway  and  automatic- 
electric  systems,  ignoring  the  fact  that  the  latter  sys- 
tem has  a  capacity  of  14,246,000  tons  per  year  every- 
where except  in  its  Manhattan  terminals,  while  the 
cableway  system  would  be  limited  to  10,000,000  tons 
in  its  Hudson  River  tunnels. 

New  Jersey  Yards  and  Belt  Line  —  The  New  Jersey 
belt  line  and  the  Lackawanna  and  Erie  interchange 
yards  would  be  almost  identical  in  either  plan.  The 
design  for  the  joint  yard  for  the  cableway  system  would 
probably  be  quite  different  from  that  evolved  for  the 
automatic-electric  system,  but  it  would  probably  be 
little  if  any  cheaper  to  build.  The  transfer  platforms, 
which  constitute  a  large  part  of  the  cost,  would  be  about 
equally  expensive  in  either  case.  The  electric  viaducts 
of  the  automatic-electric  system  would  be  offset  by  the 
complex  double-decked  viaducts  to  carry  the  cableways 
over  the  railroad  tracks.  There  would  be  some  saving 
in  track,  an  item,  however,  which  in  its  entirety  amounts 
to  less  than  $3,000,000. 

Hudson  River  Tunnels  —  The  four  21-ft.  Hudson 
River  tunnels  for  the  automatic-electric  system  will 
cost  $31,373,900,  it  is  estimated.  Four  29-ft.  tunnels 
for  the  cableway  system  would  cost  nearly  double  that 
amount,  since  the  costs  per  foot  would  vary  about  as  the 
squares  of  the  diameters.  Consequently  the  four  larger 
tunnels  would  probably  cost  nearly  $60,000,000  or  at 
least  $28,000,000  more  than  the  four  for  the  automatic- 
electric  system. 

Manhattan  Tunnels  —  The  estimated  cost  of  the 
Manhattan  tunnels  of  the  automatic-electric  system  is 
$59,518,425.  This  figure  embraces  a  double-track  line 
(24-ft.  tunnel)  throughout  except  at  the  terminals, 
where  it  would  widen  to  two  three-track  lines.  In  the 
cableway  system  we  would  have  a  main  track  consisting 
of  a  six-line  (29-ft.)  tunnel  considerably  more  than  a 
third  of  the  distance  from  the  Sixtieth  Street  yard  to 
Batferv  Park,  then  a  four-line  tunnel  and  finallv  a  two- 
line  tunnel,  in  addition  to  which  there  would  be 
twenty-four  single-line  loops  to  the  terminals.  Approxi- 
mate calculations  indicate  that  these  tunnels  would  cost 
at  least  $40,000,000,  leaving  a  balance  of  not  to  exceed 
$20,000,000  in  favor  of  the  cableway  system. 

Manhattan  Terminals — Driveway  and  tailboard 
capacities  largely  determine  the  tonnage  capacities  of 
the  Manhattan  terminals  for  every  plan  studied  by  the 
Commission.  The  terminals  in  the  automatic-electric 
system,  it  is  believed,  reduce  the  ground  area  and  so 
the  first  cost  per  ton  of  capacity  to  as  near  a  minimum 
as  is  possible.  Consequently  there  can  be  no  saving  in 
cableway  terminals  to  handle  the  same  tonnages. 

Power  Installation  and  Equipment  —  The  cableway 
system  would  probably  have  an  advantage  of  several 
million  dollars  in  the  cost  of  power  installation  as  com- 
pared with  the  automatic-electric  system.  On  the  other 
hand  there  appears  to  be  an  equal  advantage  in  the  way 
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of  equipment  in  favor  of  the  automatic-electric  plan. 
This  is  due  chiefly  to  the  high  cost  of  the  trucks  for  the 
cableway  system,  with  their  guide  Wheels  and  attach- 
ments for  engaging  the  cables.  Such  trucks  would  cost 
at  least  $225  each,  it  is  estimated,  and  55,000  of  them 
would  be  required,  whereas  30,000  trailers  at  $35  each 
will  suffice  for  the  automatic-electric  system.  The  dif- 
ference in  money  of  $11,325,000  is  far  more  than 
enough  to  pay  for  the  automatic-electric  cars  and  the 
tractors,  and  nearly  if  not  quite  enough  to  offset  the  ad- 
vantage in  power  installation  accruing  to  the  cableway 
plan. 

In  short,  liberality  to  the  cableway  plan  ^iv<  >  it 
perhaps  $20,000,000  advantage  in  the  Manhattan  tun- 
nels, $2,500,000  in  the  joint  yard  and  $2,500,000  in 
power  installation  and  an  equipment  combined,  against 
which  appears  $28,000,000  in  Hudson  River  tunnels. 
This  gives  the  automatic-electric  system  an  advantage 
of  perhaps  $3,000,000  exclusive  of  interest  during  con- 
struction, which,  other  things  being  equal,  could  be 
ignored. 

Operating  Costs 

In  the  matter  of  operating  costs  the  Commission  feels 
that  the  advantage  would  be  with  the  automatic-electric 
system.  Labor  costs  are,  it  is  believed,  reduced  nearly  to 
an  absolute  minimum  by  the  automatic  features  of  that 
electric  system.  In  the  case  of  the  cableway  system 
considerably  more  labor  would  be  required  to  handle  the 
trucks  at  the  Manhattan  stations  and  at  the  New 
Jersey  and  Sixtieth  Street  yards.  At  the  New  Jersey 
transfer  station  in  particular  it  is  believed  that  a  large 
labor  force  would  be  required. 

There  would  also  be  a  heavv  maintenance  item  due  to 


the  rapid  wear  of  the  cables.  The  Commission  believes 
that  a  detailed  analysis  would  show  that  the  operating 
costs  of  the  cableway  system  would  prove  to  be  consider- 
ably in  excess  of  that  of  the  automatic-electric  system. 

Other  Limitations 

In  two  Qther  respects  the  cableway  system  is  thought 
much  less  desirable  for  the  problem  in  hand  than  the 
automatic-electric  system.  One  of  these  is  the  impossi- 
bility of  handling  standard  freight  cars  through  the 
system;  the  other  is  the  limiting  of  the  load  to  what  can 
he  moved  on  a  single  truck.  These  limitations  preclude 
the  moving  of  perishable  food  through  to  destination 
without  breaking  bulk,  and  bar  from  the  system  pianos, 
cast-iron  pipe  and  other  bulky  commodities  which  can 
l>e  handled  on  the  automatic-electric  cars  without  the 
trailers,  or  on  standard  equipment  cars. 

Conclusion 

Credit  is  due  the  company  consulted  for  the  in- 
genuity of  its  devices  for  making  the  trucks  engage  the 
cable  and  follow  it,  for  selective  switching  of  the  trucks 
to  the  desired  tunnels  and  terminals  and  for  the  moans 
of  moving  the  trucks  up  and  down  inclines  and  around 
curves.  Although  the  Commission  knows  of  no  cable- 
way  installation  of  the  magnitude  of  that  proposed  here, 
it  sees  no  reason  why  it  should  not  be  mechanically 
feasible.  It  happens  that  for  the  particular  problem  in 
hand  the  automatic-electric  svstem  better  meets  the  re- 
quirements,  on  the  basis  of  operating  cost,  capacity  and 
flexibilitv  for  wider  use.  The  Commission  is  therefore 
unable  to  recommend  the  adoption  of  the  cableway 
svstem. 


CHAPTER  14 
The  Plan  Recommended  —  Automatic-Electric  System 


I  —  GENERAL 

Despite  the  impracticability  of  linking  the  New 
Jersey  railroads  to  Manhattan  to  permit  locomotives 
to  bring  ordinary  freight  cars  to  stations  in  the  interior 
of  the  island,  freight  can  be  brought  economically  from 
Aew  Jersey  to  such  stations  on  cars  running  on 
standard-gage  tracks.  This  statement  is  seemingly 
paradoxical.  The  key  to  the  situation  is  the  conver- 
sion of  the  railroad  into  what  is  cldsely  akin  to  a  con- 
veyor system.  In  the  system  recommended  by  the 
Commission,  which  it  designates  the  automatic-electric 
system,  the  special  truck-bearing  cars  will  flow  in 
virtually  uniform  streams,  always  forward,  stopping 
only  long  enough  to  receive  and  discharge  their  loads. 
The  great  saving  in  the  switching  facilities  and  opera- 
tions and  in  the  size  of  terminals  and  the  great  gain 
in  capacity  make  the  plan  economically  sound  by  a 
.  wide  margin. 

In  its  efforts  to  utilize  the  principle  of  the  moving 
platform  or  the  conveyor  the  Commission's  representa- 
tives conferred  with  representatives  of  large  companies 
engaged  in  the  manufacture  of  such  devices.  It  be- 
came apparent  that  getting  freight  on  and  off  a  con- 
tinuously moving  platform  or  conveyor  would  present 
insurmountable  difficulties.  Two  of  the  companies, 
however,  were  in  substantial  accord  as  to  a  means  of 
applying  the  conveyor  principle,  and  the  plan  recom- 
mended was  worked  out  in  collaboration  with  their 
representatives. 

There  is  much  resemblance  in  their  general  features 
between  the  initial  development  of  the  automatic-elec- 
tric plan  and  the  rejected  plan  for  a  subway  for  ordi- 
nary freight  cars  hauled  by  electric  locomotives.  Each 
forms  a  loop  from  a  joint  yard  on  the  Hackensack 
Meadows,  running  by  tunnel  under  the  Hudson  River, 
passing  down  the  West  Side  of  Manhattan  and  return- 
ing to  New  Jersey  by  another  set  of  tunnels.  Each  has 
a  series  of  terminal  stations  in  New  York.  Each  has 
a  spur  connection  with  the  New  York  Central,  and  a 
belt  line  connecting  the  New  Jersey  roads.  The  chief 
advantages  of  the  automatic-electric  plan,  from  the 
economic  standpoint,  are  the  reduced  size  of  terminals, 
the  reduction  in  Manhattan  trackage,  the  reduced  cost 
per  foot  of  the  deep  tunnels,  and  the  low  operating  cost 
due  to  automatic  operation.  The  first  cost  of  the  plant 
is  so  low,  as  compared  with  that  of  a  standard  marginal 
railroad,  that  the  1914  tonnage  would  nearly  carry  it, 
while  the  excess  capacity  is  so  great  and  the  traffic  is 
growing  so  rapidly  that  by  the  time  the  system  could 
be  installed  the  tonnage  would  absorb  the  interest 
charges  with  considerable  to  spare.  Thereafter  the 
advantage  of  the  new  system  would  increase  yearly, 
and  the  heavy  terminal  burden  against  New  York's 
railroad  freight  would  be  reduced  to  reasonable 
proportions. 


General  Basis  of  Operation 

The  general  basis  of  operation  of  the  recommended 
plan  is  as  follows:  Cars  containing  incoming  freight 
will  be  placed  at  platforms  in  the  joint  New  Jersey 
yard  (New  York  Central  cars  at  the  Sixtieth  Street 
yard)  and  unloaded  upon  small  trailer  trucks  that  can 
if  desired  enter  the  cars.  Partly  by  hand  and  partly 
bv  electric  tractors,  the  loaded  trailers  will  be  run 
across  the  platform  and  into  the  special  automatic- 
electric  cars.  The  latter  will  be  despatched  in  eight- 
car  trains  through  the  north  tunnel  and  switched  into 
any  terminal  desired.  Here  the  trailers  will  be  hauled 
off,  other  trailers  bearing  outbound  freight  will  replace 
them,  and  the  automatic-electric  cars  will  be  despatched 
in  eight-car  trains  through  the  south  tunnel  back  to 
the  joint  yard,  where  they  will  discharge  their  loads  of 
trailers  and  begin  a  new  cycle. 

The  essential  characteristic  of  the  system  is  the  auto- 
matic operation  of  the  trains  at  uniform  speed,  with 
a  minimum  of  manual  control.  From  vard  to  ter- 
minal  and  from  terminal  back  to  yard  the  trains  will 
run  at  a  moderate  speed  without  operators.  At  the  ter- 
minals and  in  the  yards  the  cars  will  run  singly,  at  low 
speed,  with  such  manual  control  as  is  necessary  to  avoid 
collision  or  fouling  at  switches. 

In  Manhattan  the  system  will  be  far  underground  to 

avoid  conflict  with  other  present  and  future  subways. 

The  special  cars,  with  their  trailers,  will  be  handled 

by  elevators  between  the  track  level  and  platform  levels 

•  accessible  to  street  trucks. 

Tonnages  to  Be  Carried 

While  the  studies  for  a  marginal  railroad  proved 
that  such  a  railroad  could  scarcelv  handle  the  1914 
peak-load  tonnages  of  the  West  Side  with  continuous 
24-hour  operation,  preliminary  analysis  of  the  auto- 
matic-electric plan  showed  that  it  had  no  such  sharp 
limitations.  It  was  evident,  both  that  as  large  a  ton- 
nage as  possible  should  be  brought  into  the  plan  to  share 
the  burden  of  the  first  cost,  and  that  any  commendable 
plan  must  make  provision  for  the  future  as  well  as  for 
the  present. 

The  broadest  plan,  the  Commission  realized,  would 
embrace  the  New  York,  New  Haven  &  Hartford  and 
the  Long  Island  railroads,  which  have  terminals  only 
on  the  East  River  and  so  were  not  taken  into  account 
in  the  studies  for  a  standard  railroad  on  the  West 
Side;  but  the  inclusion  of  these  roads  involved  con- 
siderable  extra  expense,  and  it  was  not  felt  that  the 
economic  justification  of  the  automatic-electric  system 
for  the  other  railroads  should  depend  on  its  ability  to 
absorb  that  extra  expense.  The  Commission  subse- 
quently found  that  the  inclusion  of  these  two  railroads 
was  justified,  and  they  are  included  in  the  recom- 
mended comprehensive  plan;  but  the  detailed  analysis 
of  the  system  that  follows  excludes  them  and  their  ton- 
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Fig.  1  —  Map  Showing  General  Location  of  Initial  Development  of  Automatic-Electric  System  —  Basis  for  Economic  Proof 


Automatic-Electric  System 
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nages.  The  part  of  the  system  thus  analyzed  in  detail 
is  referred  to  in  Part  I  of  this  report  as  the  initial 
development,  and  is  shown  in  outline  in  Fig.  1  of  this 
chapter.  It  is  designed  for  the  traffic  of  the  New 
Jersey  roads  and  the  New  York  Central  at  both  the 
West  Side  and  East  Side  stations,  projected  forward 
to  the  basis  of  expected  tonnages  in  1929. 

Unlike  the  standard  marginal  railroad,  over  the  main 
tracks  of  which  the  cars  to  and  from  the  inland  float- 
bridge  terminals  on  the  West  Side  above  Twenty-third 
Street  would  be  hauled,  the  automatic-electric  plant 
will  have  nothing  to  do  with  the  bulky  freight  of  these 
inland  terminals,  which  it  is  estimated  constitutes  40 
per  cent  of  their  tonnage,  and  which  must  be  handled 
by  car  floats  to  and  from  the  waterfront  yards  of  the 
respective  railroads.  The  remaining  60  per  cent, 
which  is  now  handled  in  the  freight  houses  of  these 
inland  terminals,  will,  it  is  assumed,  be  handled  by 
the  automatic-electric  system. 

Table  1  shows  the  1905  and  1919  tonnages  it  is 
believed  the  automatic-electric  system  would  have 
handled.  The  Commission's  study  of  the  tonnages  for 
all  of  these  years,  outlined  in  Chapter  6,  page  154 
shows  the  general  trend  of  the  traffic,  and  the  trend 

Table    1  —  Tonnages  the  Automatic-Electric    System  Would  Havk   Had 

to  Handle  in  1905  and  1919 

1905  1919*  Increase 

Pier  stations 4,146,795      5,621,325       1,474,530 

Inland  stations  f 1,497,741       2,242,519  744,778 

All  stations 5,644,536      7,863,854       2,219,308 

*  Estimated  figures  included  for  last  three  months;  actual  figures  not  available 
when  study  was  made. 

t  All  of  St.  Johns  Park  tonnage  included;  60  per  cent  of  that  of  other  inland 
stations. 

curve  of  Fig.  18  of  that  chapter  gives  as  reliable  an 
indication  as  is  obtainable  of  the  tonnages  to  be  ex- 
pected in  1924  and  1929.  To  use  conservative  round 
numbers,  it  is  assumed  that  the  automatic-electric 
system  will  be  called  upon  to  handle  9,000,000  tons  in 
1924  and  10,000,000  tons  in  1929. 

The  ratio  of  inbound  traffic  to  outbound  is  about  60 
to  40.  Therefore  we  may  assume  that  in  1929  the  total 
yearly  traffic  will  be  6,000,000  tons  inbound  and 
4,000,000  tons  outbound;  that  the  corresponding 
normal  daily  loads  of  20,000  tons  inbound  and  13,333 
tons  outbound  will  bo  expanded  75  per  cent  on  peak 
days,  to  35,000  tons  inbound  and  23,333  tons  out- 
bound; and  that  of  these  quantities  3,334  tons  inbound 
and  2,222  tons  outbound  on  normal  (lays,  and  5.834 
inbound  and  3,889  outbound  on  peak  days,  will  be  New 
York  Central  tonnage,  and  the  remaining  tonnages  of 
16,666,  11,111,  29.166  and  19,444  respectively  will  be 
those  of  the  New  Jersey  roads.  In  1924,  the  earliest 
year  in  which  the  system  could  be  put  into  operation, 
the  various  figures  will  be  10  per  cent  less  than  those 
given  for  1929. 

II  — DESIGN  AND  OPERATION  OF  SYSTEM 

Inasmuch  as  the  system  recommended  represents  a 
radical  departure  from  anything  now  found  in  New 
York,  or  in  fact  in  any  port,  it  will  perhaps  be  well  to  de- 
scribe the  general  method  of  operation  more  fully  than 
was  done  on  page  251,  and  then  return  to  the  details. 


Electric  Fundamentals  of  System 

The  basic  electrical  features  of  the  system  are  the 
provision  of  (1)  operation  at  moderate  speed  of  the 
trains  between  the  yards  and  the  terminals,  (2)  low- 
speed  man-controlled  operation  in  the  yards  and  in  the 
terminals,  and  (3)  means  of  effecting  the  transition 
from  one  form  of  operation  to  the  other. 

The  first  requisite  involved  the  determination  of  a 
speed  sufficient  to  move  the  freight  in  a  reasonable 
time  the  several  miles  between  yards  and  terminals, 
and  the  provision  of  "trailing  dead  sections"  behind 
each  train  to  eliminate  the  possibility  of  collision.  The 
speed  adopted  as  satisfactory  from  the  viewpoint  of 
despatch  in  moving  the  freight  and  also  from  that  of  the 
electric  characteristics  is  1,200  ft.  per  min.  or  about 
13.6  miles  per  hour.  This  speed  compares  favorably 
with  that  of  the  average  freight  train,  and  will  bring 
a  car  from  yard  to  terminal  in  from  15  to  30  minutes. 
The  trailing  dead  section  is  explained  on  page  271. 

For  the  low  speed  200  ft.  per  min.  or  about  2.27 
miles  per  hour  was  adopted  as  slow  enough  to  permit 
men  to  start  and  stop  the  cars  from  the  ground  or  plat- 
form without  mounting  the  cars,  and  to  minimize  the 
damage  from  collision  without  choking  the  system. 

Transition  between  the  higher-speed  automatic  move- 
ment of  the  cars  in  trains  and  the  low-speed  manually 
controlled  movement  of  single  cars  will  be  accomplished 
by  means  of  special  accelerating  and  retarding  or 
decelerating  sections  of  track  about  one  and  one-half 
train  lengths  long,  such  tracks  to  be  side  tracks  con- 
nected with  the  main  tracks.  The  throwing  of  a  switch 
will  start  a  train  on  an  accelerating  track  and  it  will 
automatically  speed  up  to  1,200  ft.  per  min.  before 
leaving  the  section  and  entering  the  main  track.  When 
it  arrives  at  one  of  the  yards  or  the  terminal  for  which 
it  is  intended  the  throwing  of  a  switch  will  turn  it  from 
the  main  track,  and  it  will  be  automatically  brought 
to  a  standstill  on  a  decelerating  section  after  it  has 
cleared  the  main  track.  At  the  same  time  the  indi- 
vidual cars  bf  these  trains  can  be  operated  at  will  under 
manual  control  at  the  low  speed  anywhere  on  the 
accelerating  or  decelerating  section. 

On  the  basis  of  these  three  fundamental  electrical 
requirements,  it  was  determined  that  there  should  be 
two  main  tracks  throughout  the  system,  the  two  operat- 
ing in  the  same  direction  and  forming  two  parallel 
loops.  Each  main  track  will  have  its  independent  con- 
nection with  each  terminal.  Under  peak-load  condi- 
tions there  would  theoretically  bo  a  train  on  each  track 
every  3.29  min.,  assuming  that  the  system  would 
operate  sixteen  hours  to  accommodate  such  peak  loads. 
In  actual  operation  the  minimum  spacing  will  be  less 
than  this  because  of  the  necessity  for  operating  the  New 
Jersey  trains  in  fleets  and  inserting  the  New  York 
Central  trains  between  fleets,  as  is  explained  on  pages 
268-270. 

Manhattan  Terminals 

Anv  number  of  terminals  could  be  built  and  con- 
nected  with  the  system  up  to  the  point  where  their 
combined  capacity  equaled  that  of  the  New  Jersey  and 
Sixtieth  Street  transfer  vards  and  the  remainder  of 
the  track  system.     The  number  of  terminals  contem- 
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plated  is  such  that  they  will  accommodate  the  expected 
normal  1929  tonnage  inbound  and  outbound  in  a 
10-hour  day,  while  the  extreme  peak  loads  can  be 
taken  care  of  in  16-hour  days.  The  design  of  the  indi- 
vidual terminals  is  such  that  the  capacities  of  the  drive- 
ways, tailboard  space  and  car  elevators  are  nearly  the 
same,  so  that  there  will  be  little  waste  capacity  at  any 
point. 

Driveway  and  Tailboard  Capacities 

To  arrive  at  the  driveway  and  tailboard  capacities, 
some  of  the  same  assumptions  were  used  as  in  the 
studies  for  the  elevated  and  underground  marginal  rail- 
roads for  standard  equipment.  It  was  assumed,  for 
example,  that  the  driveways  would  have  sawtooth  faces 
to  permit  trucks  to  back  in  readily  without  obstructing 
much  of  the  driveways,  and  that  the  driveways  along- 
side the  platforms  should  be  wide  enough  for  four  lines 
of  moving  trucks  with  trucks  standing  at  the  tailboard 
spaces.  It  was  estimated  as  the  result  of  a  detailed 
study  that  through  such  a  driveway  in  one  of  the  sub- 
way terminals,  where  there  would  be  no  conflicting  cur- 
rents of  traffic  at  the  entrances  and  exits,  120  trucks 
per  hour  could  pass,  and  the  same  figure  has  been  used 
in  this  analysis,  inasmuch  as  conflicting  currents  can 
also  be  avoided  here. 

Other  assumptions  similar  to  those  previously  used 
are  truck  loadings  of  two  tons  and  one  ton  respectively 
for  inbound  and  outbound  freight,  and  a  rate  of  load- 
ing or  unloading  at  the  tailboards  of  12.5  min.  per 
ton  —  these  figures  having  been  derived  from  the  clock- 
ings made  by  the  Commission's  field  forces. 

The  terminals  as  laid  out  naturally  vary  somewhat 
to  fit  the  street  blocks  on  which  they  are  placed,  but 
the  average  or  typical  terminal  has  forty-eight  tailboard 
spaces  for  trucks  calling  for  inbound  freight  and  thirty- 
six  for  trucks  bringing  outbound  freight.  Using  these 
numbers  and  the  other  assumptions  previously  referred 
to,  the  hourly  capacity  of  the  twelve  terminals,  as  far 
as  the  driveways  and  tailboard  spaces  are  concerned, 
is  2,764.8  tons  for  inbound  freight  and  1,440  tons  for 
outbound  freight. 

In  the  case  of  the  inbound  freight  it  is  the  tailboard 
capacity  that  governs,  the  result  being  derived  by  the 
product  of  the  number  of  terminals,  number  of  tail- 
board spaces  per  terminal,  number  of  tons  per  truck 
and  number  of  trucks  that  can  load  in  one  tailboard 
space  in  an  hour,  or  12X48X2X60/25  =  2,764.8. 
In  the  case  of  outbound  freight  it  is  not  the  tailboard 
capacity  but  the  driveway  capacity  which  controls,  the 
figure  being  the  product  of  the  number  of  terminals, 
number  of  trucks  per  hour  that  can  be  moved  through 
the  drivewavs  and  number  of  tons  per  truck,  or 
12X120Xi  =  l,440. 

Determination  of  the  complementary*  capacity 
figures  —  driveway  capacity  inbound  and  tailboard 
capacity  outbound  —  would  show  the  former  figure  to 
be  2,880  tons  (double  the  outbound  because  of  double 
truck  loads)  and  the  latter  to  be  2,073.6  tons.  The 
inbound  driveway  and  tailboard  capacities  are  nearly 
the  same,  showing  little  waste  capacity.  There  is  seem- 
ingly considerable  disparity  in  the  outbound  capacities, 
but  it  is  probable  that  the  average  outbound  truck  loads 


would  be  considerably  increased  under  the  improved 
conditions  of  the  new  terminals,  in  which  ease  the 
disparity  would  be  greatly  reduced.  Such  a  change 
would  increase  the  driveway  capacity  without  affect- 
ing the  tailboard  capacity,  inasmuch  as  the  calcula- 
tions are  based  on  the  theory  that  there  would  be  trucks 
at  each  tailboard  space  at  all  times,  so  that  there  could 
be  continuous  unloading,  whether  from  one  or  more 
trucks. 

Using  the  limiting  capacities  of  2,764.8  and  1,440 
tons  per  hour  inbound  and  outbound  respectively,  the 
twelve  terminals,  as  far  as  the  driveways  and  tailboard 
spaces  are  concerned,  could  handle  27,648  tons  and 
14,440  tons  outbound  in  a  10-hour  day,  or  44,236.8 
tons  inbound  and  23,040  tons  outbound  in  a  16-hour 
day.  When  these  figures  are  compared  with  the 
expected  1929  tonnages  of  20,000,  13,333,  35,000  and 
23,333  respectively,  the  desirability  of  increasing  the 
outbound  truck  loads  is  apparent,  and  inasmuch  as 
their  average  is  so  small  in  comparison  with  the 
physical  capacity  of  the  average  truck,  the  Commission 
deems  it  proper  to  take  account  of  this  in  the  design, 
and  so  avoid  excess  capacity  for  outbound  freight. 

At  peak  hours  of  peak  days,  as  determined  by  tests 
at  the  railroad  pier  stations,  the  inbound  freight 
increases  about  34  per  cent  and  the  outbound  55  per 
cent.  Overtime  at  the  terminals  will  care  for  this, 
as  there  are  only  one  or  two  peak  hours,  but  it  is 
thought  that  there  is  sufficient  margin  of  safety  in  the 
hourly  rate  to  take  care  of  these  by  speeding  up  the 
operations. 

Arrangement  of  Driveways  and  Platforms 

in  Terminals 

Congestion  on  adjacent  streets  is  likely  to  be  caused 
by  258  trucks  per  hour  at  one  terminal,  even  though 
the  capacities  of  the  driveways  themselves  are  ample, 
unless  conflicting  movements  can  be  avoided.  Com- 
•plete  separation  of  inbound  and  outbound  trucks  is 
effected  in  the  layout  evolved,  a  layout  which  at  the 
same  time  conserves  terminal  space  by  providing  two 
levels  of  driveway  floors. 

The  terminals  will  be  placed  virtually  astride  the 
streets  that  feed  them.  The  design  of  a  typical  ter- 
minal and  the  directions  of  traffic  movement  are  shown 
in  Fig.  2.  Inbound  freight  will  use  the  platforms  and 
driveways  at  the  street  level,  while  outbound  freight 
will  use  those  underneath.  Inbound  and  outbound 
trucks  will  enter  the  terminals  at  the  center  at  oppo- 
site ends,  will  pass  through  it  without  conflict,  and 
upon  departing  will  turn  away  to  right  or  left,  still 
without  conflict  and  still  at  opposite  ends  of  the 
terminal. 

Specifically,  trucks  bringing  outbound  freight  will 
approach  from  the  north  or  west  on  a  street  on  the 
axis  of  the  terminal,  and  enter  a  central  driveway  in 
the  terminal  descending  to  the  level  of  the  outbound 
floor,  reaching  that  level  at  the  opposite  end  of  the 
terminal.  Here  they  will  double  back  to  the  right 
or  left  on  level  driveways  alongside  the  unloading 
platforms,  and  back  in  to  their  respective  tailboard 
spaces.  After  unloading  they  will  proceed  north  or 
west  as  the  case  may  be,  turn  around  the  end  of  the 
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platform  and  ascend  in  the  original  direction  on  ramps 
still  within  the  building  but  along  its  outer  edges. 
Emerging  from  the  terminal,  the  trucks  on  the  right 
side  will  turn  to  the  right  and  those  on  the  left  to  the 
left,  and  immediately  leave  the  terminal. 

Trucks  coming  for  inbound  freight  will  approach 
from  the  opposite  end  of  the  terminal,  on  the  same 
street  along  the  axis  of  the  terminal.  Arrived  at  the 
terminal,  the  drivers  will  have  to  get  their  papers  and 
learn  whether  their  freight  is  in  the  right  or  left  half 
of  the  terminal.  Having  done  this  they  will  proceed 
on  one  of  the  two  street-level  driveways,  which  are 
separated  by  the  descending  ramp  for  trucks  bringing 
outbound  freight.  They  will  obtain  their  loads  by 
backing  to  the  proper  tailboard  spaces,  and  will  then 
continue  in  the  same  direction  to  points  of  departure 
just  to  the  right  and  left  respectively  of  the  incoming 
stream  of  trucks  bringing  freight.  They  will  turn 
away  from  this  stream  and  pass  out  of  the  terminal 
region  by  way  of  the  cross  streets  without  encounter- 
ing any  other  trucks  except  the  normal  traffic  on 
adjoining  streets. 

It  will  be  noted  that  the  trucks  handling  inbound 
freight  will  remain  always  at  street  level,  while  those 
handling  outbound  freight  at  the  lower  level  will  make 
the  descent  loaded  and  the  ascent  empty.  The  system 
will  necessitate  special  traffic  regulations  for  the  several 
streets  adjacent  to  the  ends  of  each  terminal. 

The  outbound  platforms  will  be  vertically  under  the 
inbound,  and  of  the  same  over-all  width,  60  ft.  They 
will  necessarily  be  shorter  because  of  the  driveways 
running  around  their  ends. 

Above  the  street  level,  for  receiving  and  temporarily 
storing  overflow  inbound  freight,  for  handling  bulky 
freight  to  and  from  the  automatic-electric  cars,  and  for 
other  purposes,  will  be  a  third  platform  level,  reached 
by  ramps  over  those  at  the  sides  of  the  terminal  build- 
ing. On  this  level  the  two  halves  of  the  terminal  will 
be  connected  over  the  intervening  driveways,  making  a 
single  large  floor. 

The  dimensions  of  the  average  terminal  will  be  about 
450  ft.  along  the  axis  and  302  ft.  across.  Fig.  3  is  a 
drawing  of  a  typical  terminal  in  full  operation. 

Arrangement  of  Elevators 

At  one  end  of  and  alongside  this  second-story  plat- 
form on  each  side  of  the  terminal  there  will  be  a  well 
for  a  12  X  GO-ft.  car  elevator  running  down  to  the 
terminal  track  level,  passing  alongside  the  main 
inbound  and  outbound  platforms  underneath.  At  the 
other  end  in  a  corresponding  position  will  run  another 
car  elevator  of  the  same  size  on  each  side  of  the  build- 
ing, but  connecting  only  the  three  platform  floors.  The 
two  kinds  of  elevators  will  be  referred  to  as  the  main 
elevators  and  the  shuttle  elevators.  Each  elevator  will 
carry  a  longitudinal  track  of  standard  gage,  and  the 
elevator  wells  at  each  level  will  be  connected  by  sections 
of  track  280  ft.  long  or  so,  depending  on  the  length 
of  the  terminal,  and  depressed  to  bring  the  car  floors 
level  with  the  platforms. 

The  main  elevator  will  bring  up  one  of  the  auto- 
matic-electric cars  loaded  with  trailers  to  the  street 
level  or  the  floor  above.  The  car  will  be  run  off  upon 
the  short  section  of  track,  the  trailers  will  be  hauled 


off  at  some  point  along  the  platform,  trailers  previously 
unloaded  will  be  run  upon  the  car  and  the  car  will 
be  run  upon  the  shuttle  elevator,  which  will  take  it 
down  to  the  outbound  floor.  Again  the  car  will  run 
off  upon  the  short  section  of  track  at  this  level,  and 
while  the  shuttle  elevator  returns  to  one  of  the  floors 
above  for  another  car,  the  empty  trailers  will  be  run 
off  to  receive  new  loads  and  other  trailers  already 
loaded  with  outbound  freight  will  be  run  upon  the  car, 
after  which  it  will  proceed  to  the  main  elevator  and 
be  lowered  to  the  track  level. 

It  is  proposed  to  place  the  track  system  far  enough 
below  the  ground  surface  to  allow  two  subways,  one 
above  the  other,  to  pass  over  it,  which  means  80  ft. 
or  so  below  ground.  This  will  be  reduced  consider- 
ably at  the  terminals  by  the  2-per  cent  approach  grades 
explained  later.  The  distance  between  adjoining  floors 
in  the  terminals  will  be  about  17  feet.  Therefore  in 
computing  the  elevator  cycles  it  is  assumed  that  meas- 
uring from  the  track  level  it  will  be  57  ft.  to  the  out- 
bound floor,  74  ft.  to  the  middle  or  main  inbound  floor 
and  91  ft.  to  the  top  floor,  while  it  will  be  34  ft.  from 
the  top  floor  to  the  bottom  or  outbound  floor. 

Elevator  Capacity  of  Terminals 

The  elevators,  which  will  be  electrically  operated 
and  provided  with  leveling  devices  explained  later,  are 
designed  for  a  speed  of  100  ft.  per  minute.  The  main 
elevator  governs  the  elevator  capacity  of  the  half- 
terminal,  inasmuch  as  if  it  can  be  kept  moving  at  all 
times  except  when  cars  are  going  on  or  off,  the  shuttle 
elevator  can  easily  keep  pace  with  it,  and  the  moving 
of  the  cars  between  elevators  and  of  the  trailers  on  and 
off  the  cars  can  be  taken  care  of,  as  will  be  later 
explained. 

Making  due  allowances  for  the  time  required  for 
opening  and  closing  gates,  moving  cars  on  and  off  the 
elevators  and  accelerating  and  decelerating  the  eleva- 
tors, the  cycle  of  the  main  elevator  will  be  approxi- 
mately 230  sec.  under  the  most  unfavorable  conditions, 
namely,  when  thfc  elevator  goes  the  91  ft.  to  the  top 
floor  to  discharge  its  inbound  car,  descends  34  ft.  to 
the  bottom  floor  to  receive  an  outbound  car  and  then 
descends  the  remaining  57  feet. 

Each  round  trip  of  each  main  elevator  will  bring  to 
the  half-terminal  a  car  bearing  twelve  trailers  loaded 
with  inbound  freight,  and  take  away  another  car  bear- 
ing trailers  partly  or  wholly  loaded  with  outbound 
freight.  In  one  hour,  with  the  cycle  of  230  sec,  the 
elevator  will  move  15.6  cars  in  each  direction.  In  the 
more  common  operation,  when  the  elevators  run  to  the 
street-level  floor  only,  the  length  of  the  cycle  will  be 
reduced  to  about  210  sec,  and  17  cars  can  be  handled 
each  way  in  an  hour. 

Observations  made  in  the  railroad  clockings  indicate 
that  an  average  load  of  1,250  lb.  per  trailer  can  be 
assumed  for  inbound  freight.  With  twelve  trailers  per 
car  the  average  load  per  car  will  be  7%  t°ns-  There- 
fore the  hourly  capacity  of  the  half-terminal  is  117.9 
tons  in  each  direction,  that  of  the  full  terminal  is 
double  this  figure  and  that  of  the  twelve  terminals  is 
2.829.0  tons,  as  compared  with  driveway  and  tailboard 
capacities  of  2,764.8  tons  inbound  and  1,440  tons 
outbound. 
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The  observations  referred  to  show  a  smaller  loading 
for  outbound  trailers,  the  average  not  exceeding  1,000 
lb.  While  the  trailers  of  course  have  the  same  physical 
capacity  in  each  direction,  the  fact  that  only  40  per 
cent  on  the  average  of  the  total  tonnage  to  be  handled 
is  outbound  makes  it  likely  that  the  average  loading 
outbound  will  be  less.  Using  the  figure  of  1,000  lb. 
and  the  tonnage  ratio  of  60  to  40,  we  find  that  about 
8  trailers  in  every  32  will  return  empty  to  New  Jersey 
or  Sixtieth  Street.  The  elevators  can  take  outbound 
freight  away  faster  than  the  trucks  can  bring  it. 

Elevator  and  Car  Schedule 

Operation  of  the  cars  at  the  platform  level  to 
synchronize  with  the  elevator  movements,  avoid  loss 
of  time  to  the  main  elevators  and  still  provide  a  liberal, 
amount  of  time  for  getting  the  trailer  on  and  off  the 
cars  will  be  somewhat  complex.  Fig.  4  is  a  -diagram 
showing  both  elevator  and  car  cycles.  It  is  assumed 
that  the  tracks  on  both  main  working  floors  in  the  ter- 
minals are  kept  full  of  cars,  which  means  four  cars 
on  each  track,  since  the  cars  are  58  ft.  long.  Each 
car  will  stand  13.35  min.  on  the  inbound  floor  and  the 
same  period  on  the  outbound  floor,  or  26.7  min.  in  all, 
and  on  each  floor  it  will  have  to  occupy  each  of  four 
positions,  standing  3.34  min.  in  each  position,  all  cars 
on  a  floor  moving  forward  simultaneously,  or  nearly 
so,  a  car  length  as  the  head  car  runs  upon  one  elevator 
and  another  car  runs  off  the  other  elevator. 

For  example,  Car  1  will  stand  at  position  D  of  the 
diagram  for  3.34  min.,  and  equal  periods  respectively 
at  positions  E,  F  and  G.  After  being  lowered  to  the 
outbound  floor,  it  will  stand  3.34  min.  at  J  and  the 
same  period  successively  at  K,  L  and  M .  The  shuttle 
elevator,  though  capable  of  a  cycle  of  88.43  sec.,  will 
be  held  after  each  trip  to  harmonize  with  the  movement 
of  the  main  elevator.  Inbound  trailers  can  be  hauled 
off  the  cars  within  the  3.34  min.  at  any  one  of  the 
four  positions,  Z>,  E,  F  or  G,  and  the  same  allowance 
of  time  will  be  given  for  putting  outbound  trailers  on 
at  J,  Ky  L  or  M .  It  is  estimated  that  it  will  require 
only  3  min.  to  put  the  trailers  on  or  off,  so  that  the 
time  is  ample.  The  periods  given  are  those  for  peak 
loads.     With  less  traffic,  more  time  will  be  available. 

Track  Arrangement  at  Terminals 

Leading  to  each  main  elevator  well  from  the  main 
track  on  the  corresponding  side  of  the  terminal  will 
be  two  approach  or  receiving  tracks  spreading  from  a 
single  turnout  in  the  main  track,  and  coming  together 
again  in  front  of  the  elevator,  as  shown  in  Fig.  8, 
Part  IV.  These  tracks  will  serve  the  double  purpose 
of  providing  space  for  incoming  trains  to  decelerate  and 
come  to  rest  entirely  clear  of  the  main  track,  and  of 
furnishing  standing  room  for  the  cars  until  they  can 
go  one  by  one  via  the  elevator  to  the  street  level. 

To  aid  in  the  deceleration  the  tracks  after  the  main- 
line turnout  is  passed  will  rise  on  a  2-per  cent  grade. 
The  combination  of  this  adverse  grade  and  electric 
braking  at  the  rate  of  1  ft.  per  sec,  will  bring  the 
train  to  rest  in  about  124  ft.  The  minimum  work- 
ing length  of  the  receiving  tracks,  from  clearance  at 


the  main  track  to  clearance  between  the  two  receiving 
tracks  in  front  of  the  elevator,  will  be  about  630  ft., 
124  ft.  plus  the  length  of  an  eight-car  train  plus  an 
allowance  of  about  42  ft.  as  a  margin  of  safety. 

Each  train  as  it  leaves  the  transfer  yard  will  bear 
a  conspicuous  sign  indicating  the  terminal  for  which 
it  is  destined,  and  a  switchman  at  the  approach  to  the 
terminal  will  throw  it  to  either  of  the  receiving  tracks. 

Ftom  the  receiving  tracks  the  cars  will  run  singly 
under  manual  control,  but  without  riders,  at  a  speed 
of  200  ft.  per  min.,  to  the  elevator,  and  cars  brought 
down  by  the  elevator  will  proceed  similarly  to  the 
advance  tracks  until  they  accumulate  in  an  eight-car 
train.  A  signal  interlocked  with  the  main-track  sys- 
tem will  indicate  when  the  train  can  enter  the  main 
track,  and  the  throwing  of  a  switch  will  start  the  train. 
The  exact  counterpart  of  the  approach  tracks  will  lead 
from  the  elevator  to  the  main  track,  with  a  2-per  cent 
descending  grade  to  aid  the  acceleration  of  the  train, 
and  when  the  starting  switch  is  thrown  the  train  will 
automatically  speed  up  to  1,200  ft.  per  min.  before 
entering  the  main  track,  and  proceed  without  further 
attention  to  the  New  Jersey  yard. 

There  must  be  two  receiving  tracks  and  two  for- 
warding tracks  for  each  elevator  to  take  care  of  irregu- 
larities in  the  cycle  of  operation.  Under  peak  loads 
the  elevators  must  run  continuously  with  part  trains 
standing  on  the  receiving  and  forwarding  tracks  most 
of  the  time,  and  without  some  reservoir  space  the  ter- 
minals would  easily  clog. 

Additional  Floors  for  Other  Uses 

Ordinarily  the  terminal  operations  will  require  only 
partial  use  of  the  floor  above  the  main  inbound  floor, 
and  it  is  expected  that  half  of  this  floor  will  be  avail- 
able for  general  warehouse  purposes. 

The  terminals  are  designed  with  two  more  floors  to 
be  rented  for  warehouse  purposes.  The  additional 
trucking  such  floors  will  occasion  will  be  small  com- 
pared with  the  total  traffic  of  the  terminal,  and  can 
be  accommodated  without  difficulty.  Such  floors  will 
give  the  terminals  four  stories  each  above  ground,  with 
a  fifth  floor  below  ground. 

The  discussion  of  operating  costs,  beginning  on 
page  273,  takes  cognizance  of  the  possibility  of  building 
one  or  two  additional  floors  and  renting  them  for  manu- 
facturing or  office  purposes  at  a  much  higher  unit  rate 
than  can  be  obtained  from  warehouse  floors.  Such 
locations,  accessible  to  all  of  the  railroads  using  the 
automatic-electric  system  without  the  necessity  for 
trucking,  should  prove  very  attractive. 

Food  Distribution  and  Express  Business 

Some  of  these  terminals  may  be  materially  modified 
to  conform  to  the  improved  food-distribution  system 
recommended  by  the  Commission  and  discussed  in 
detail  in  Chapter  20.  The  possibilities  are  various  — 
ordinary  terminals  receiving  both  foodstuffs  and  gen- 
eral freight,  terminals  definitely  assigned  to  market 
purposes  and  laid  out  accordingly,  auxiliary  market 
terminals  adjacent  to  the  general  terminals  and  con- 
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nected  thereto  by  trucking  galleries,  or 
private  terminals  with  direct  automaac- 
electric  car  service  during  the  off  hours 
of  operation.  All  of  the  possibilities  are 
matters  for  careful  future  study. 

The  system  is  also  well  adapted  to  the 
handling  of  express.  At  present  the 
express  companies  are  poorly  equipped 
in  the  way  of  terminals  to  serve  the  pub- 
lic in  a  satisfactory  manner.  Their  few 
stations  with  direct  rail  connections  are 
overworked  and  congested  and  the  sta- 
tions without  such  direct  connections 
are  basically  uneconomic,  adding  greatly 
to  street  and  ferry  congestion  and  sub- 
jecting the  public  to  delay  and  damage 
to  or  loss  of  its  goods.  An  express  sta- 
tion at  each  automatic-electric  terminal 
would  make  possible  a  much  improved 
express  service. 

New  Jersey  Joint  Yard 

There  will  be  three  principal  elements 
in  the  Xew  Jersey  joint  yard :  A  steam 
section  for  standard  railroad  equip- 
ment, an  electric  section  for  the  auto- 
matic-electric cars,  and  a  series  of  plat- 
forms for  the  .transfer  of  freight  by 
trailer  or  otherwise  between  the  two 
kinds  of  cars.  Standard  freight  cars 
handled  by  yard  locomotives  will  be  put 
through  the  steam  section  from  north  to 
south  without  back-up  movement,  first 
discharging  their  freight  and  then  re- 
loading, while  the  automatic-electric 
cars  will  pass  through  in  the  opposite 
direction,  also  without  back-up  move- 
ment. Grade  crossings  of  steam  and 
electric  tracks  will  be  avoided  by  the 
elevation  of  the  electric  tracks  at  the 
crossing  points  beyond  the  ends  of  the 
platforms. 

Fig.  5  shows  a  general  plan  of  the 
proposed  yard. 

Steam  Section 

The  steam  section  of  the  yard  will 
have  three  main  units  —  a  group  of 
inbound  receiving  yards,  a  transfer- 
platform  unit  and  a  group  of  outbound 
forwarding  yards  —  in  addition  to 
which,  there  will  be  miscellaneous 
facilities  incidental  to  most  large  rail- 
road yards.  A  feature  of  the  operation 
of  this  section,  made  possible  by  the 
functioning  of  the  electric  section,  will 
!>e  the  elimination  of  inbound  classifica- 
tion of  the  standard  cars. 

Inbound  Receiving  Yards  —  The 
receiving  yards  for  inbound  freight  will 
consist  of  two  units,  each  having  a 
capacity  of  600  cars;  each  unit  being 
divided  into  two  halves  and  each 
half    containing    twelve    tracks    with 
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a  capacity  of  twenty-five  cars  each,  corresponding  with 
the  capacity  of  a  platform  track  1,000  ft.  long.  As 
there  will  be  twenty-four  platform  tracks,  the  receiving 
yards,  with  a  total  of  forty-eight  tracks,  will  have  just 
double  the  capacity  of  the  inbound  section  of  the  steam 
transfer-platform  tracks. 

Subject  to  readjustment  to  suit  variations  in  the 
relative  traffic  of  the  different  railroads,  the  tracks  of 
these  yard  units  have  been  assigned  to  the  different 
railroads  in  proportion  to  their  traffic.  Beginning  at 
the  westerly  side  of  the  yard,  the  first  four  tracks  of 
the  first  group  of  twelve  are  assigned  to  the  West 
Shore  Railroad  and  the  remaining  eight  to  the  Erie. 
Of  the  next  group,  six  are  assigned  to  the  Lackawanna 
and  six  to  the  Pennsylvania.  Ten  of  the  third  group 
give  the  Pennsylvania  a  total  of  sixteen.  The  remain- 
ing two  of  that  group  and  six  of  the  fourth  group  are 
assigned  jointly  to  the  Central  Railroad  of  New  Jersey 
and  the  Baltimore  &  Ohio,  while  the  remaining  six 
tracks  go  to  the  Lehigh  Valley. 

On  the  basis  of  10,000,000  tons  of  freight  per 
annum,  with  a  peak-load  factor  of  1.75  (75-per  cent 
expansion),  these  yards  provide  6.6  hours  storage. 

Transfer-Platform  Tracks  —  Leads  from  these  units 
spread  to  the  transfer-platform  tracks.  These  tracks 
will  be  twenty-four  in  number  (for  the  steam  section), 
and  will  have  a  platform  length  of  2,000  ft.,  1,000  ft. 
inbound  and  1,000  ft.  outbound.  The  total  capacity 
will  therefore  be  1,200  cars.  The  arrangement  will 
.  be  set  forth  more  fully  in  conjunction  with  that  of  the 
electric  tracks  under  the  general  heading  of  iS  Transfer 
Platforms." 

Outbound  Forwarding  Yards  —  There  will  be  two 
outbound  forwarding  yards,  each  divided  into  two 
halves.  The  number  and  length  of  tracks,  total  car 
capacity,  storage  capacity  and  assignment  by  railroads 
will  be  the  same  as  for  the  inbound  receiving  yards. 

Miscellaneous  Facilities  —  Miscellaneous  f acil ities 
in  the  steam  section  will  include  a  storage  yard  with 
twenty-four  tracks  and  600  cars  capacity;  an  icing 
station;  an  engine  terminal  with  a  house  of  ten  stalls, 
ash  pits,  coal  trestle  and  water  tanks ;  a  car-repair  yard 
of  ten  tracks;  an  engine-repair  yard  of  three  tracks, 
and  a  machine  shop. 

Electric  Section 

The  electric  section  of  the  yard  will  also  consist 
of  three  main  units  —  an  outbound  receiving  yard, 
transfer-platform  tracks  and  inbound  forwarding  yards 
—  in  addition  to  which  there  will  be  miscellaneous 
facilities  within  the  yard  proper,  enumerated  later,  and 
bypass  tracks  alongside  the  yard  for  New  York  Central 
outbound  trains.  The  automatic-electric  cars  will  have 
to  be  classified  twice,  once  to  reach  the  proper  plat- 
forms for  discharging  their  outbound  loads,  and  once 
after  receiving  inbound  loads  to  be  made  into  trains 
for  the  proper  terminals.  The  interchangeability  of 
the  automatic-electric  cars,  however,  will  eliminate  the 
necessity  for  placing  certain  cars  to  receive  certain 
loads,  and  the  electric  operation  as  well  as  the  steam 
operation  will  be  much  simpler  than  ordinary  steam- 
yard  operation.     . 

Receiving  Yard— The  receiving  yard  for  cars  con- 


taining outbound  freight  will  consist  of  sixteen  tracks 
with  a  capacity  of  sixteen  cars  or  two  trains  per  track, 
or  256  cars  in  all,  in  addition  to  the  space  required 
beyond  clearance  points  for  bringing  the  train  auto- 
matically to  rest  from  full  speed. 

Ordinarily  all  trailers  loaded  on  one  automatic- 
electric  car  at  a  Manhattan  terminal  will  be  for  one 
railroad,  but  it  will  not  be  feasible  to  despatch  the  cars 
in  solid  trains  for  one  railroad  (except  in  the  case  of 
the  New  York  Central,  where  this  will  have  to  be 
done),  and  the  average  train  will  contain  cars  for 
several  railroads.  Consequently  there  can  be  no  assign- 
ments of  the  tracks  in  the  receiving  yard,  and  the  cars 
must  be  classified  between  that  yard  and  the  transfer 
platforms. 

Lead  Tracks  for  Outbound  Classification  —  Four 
tracks  with  " scissors"  crossovers,  arranged  in  the  man- 
ner shown  on  Fig.  6,  will  be  necessary  to  effect  the 
placing  of  the  cars  at  the  proper  transfer  platforms. 
These  tracks  will  lead  from  the  receiving  yard,  and 
as  there  will  be  one  platform  track  to  correspond  with 
each  platform  track  in  the  steam  section  of  the  yard, 
or  twenty-four  automatic-electric  platform  tracks  in  all, 
each  lead  track  must  fan  out  to  six  platform  tracks. 

These  lead  tracks  will  be  elevated  and  carried  over 
the  steam  tracks  leading  to  the  transfer  platforms. 

Transfer-Platform  Tracks  —  The  transfer-platform 
tracks  of  the  electric  section  will  be  the  counterpart 
of  those  of  the  steam  section  —  the  same  in  number  and 
length.  They  are  discussed  more  fully  under  the  head- 
ing of  "  Transfer  Platforms,"  on  the  next  page. 

Forwarding  Yards  —  The  forwarding  yards  will 
consist  of  two  units,  each  containing  twenty-four 
tracks  and  having  a  capacity  of  sixteen  cars  or  two 
trains  per  track  besides  the  necessary  distance  to  allow 
for  acceleration  from  rest  to  a  speed  of  1,200  ft.  per 
ininuta  Each  unit  will  be  divided  into  halves  of 
12  tracks  each,  and  one  track  will  be  assigned  in  each 
half-unit  to  each  of  the  twelve  Manhattan  terminals. 
The  yards  will  thus  have  a  total  storage  capacity  of 
768  cars.  The  reason  so  much  more  storage  is  given 
in  the  forwarding  yards  than  in  the  receiving  yard 
is  that  any  accumulation  of  inbound  automatic-electric 
cars  will  probably  have  to  be  taken  care  of  in  the  for- 
warding yards,  while  any  accumulation  of  outbound 
ears  will  be  more  likely  to  occur  on  the  New  York  side 
of  the  Hudson  River. 

Four  lead  tracks,  £«ich  running  from  six  transfer- 
•  platform  tracks,  will  bring  the  cars  to  the  yard  units. 
From  any  one  of  these  tracks  the  cars  can  be  classified 
directly  to  a  track  for  any  Manhattan  terminal.  The 
lead  tracks  will  be  elevated  and  carried  over  the  steam 
tracks  leading  from  the  transfer  platforms. 

New  York  Central  Runaround  Tracks  —  New  York 
Central  freight  will  be  transferred  between  standard 
cars  and  automatic-electric  cars  at  its  Sixtieth  Street 
yard.  To  avoid  the  construction  of  an  additional  re- 
turn track  in  Manhattan  it  is  proposed  to  carry  the 
New  York  Central  outbound  freight  around  the  loop 
through  New  Jersey.  It  would  be  desirable  if  New 
York  Central  freight  could  be  treated  at  the  terminal 
stations  like  that  of  the  other  roads  and  sent  out  in  trains 
with  cars  for  the  other  roads,  to  be  separated  out  in  the 
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New  Jersey  yard.  This,  however,  it  was  found  on 
analysis,  would  greatly  complicate  the  operation  of  the 
yard  and  make  necessary  the  provision  of  much  addi- 
tional trackage.  It  was  concluded,  therefore,  that 
New  York  Central  cars  would  have  to  be  held  at  the 
individual  stations  and  despatched  in  solid  trains  to 
the  entrance  to  the  New  Jersey  yard,  where  they  would 
be  bypassed,  coming  back  upon  the  main  line  at  the 
outlet  to  the  yard. 

In  order  to  facilitate  the  operations  of  feeding  these 
New  York  Central  trains  into  the  current  inward  from 
the  yard,  a  complex  problem  of  despatching  discussed 
on  pages  268-270,  a  second  track  is  provided  near  the 
north  end  of  the  bypass  track.  Another  is  provided  at 
the  south  end  as  a  reservoir  for  New  York  Central 
trains  diverted  from  the  main  current. 

Transfer  Platforms 

The  transfer  station  proper  will  consist  of  twenty- 
four  covered  platforms  2,000  ft.  long  and  24  ft.  wide. 
They  will  be  spaced  far  enough  apart  to  admit  two 
tracks  between  adjacent  platforms,  and  elevated  to  the 
height  of  a  car  floor.  These  pairs  of  tracks  will  be 
alternately  steam  and  electric  tracks,  so  that  each  plat- 
form will  have  a  steam  track  on  one  side  and  an  elec- 
tric track  on  the  other  side,  while  the  pairing  of  the 
tracks  will  simplify  the  arrangement  of  switches. 

The  platforms  will  be  assigned  to  the  different  rail- 
roads on  the  basis  of  proportional  tonnage,  each  rail- 
road having  half  as  many  platforms  as  inbound  steam 
receiving  tracks.  In  other  words,  beginning  at  the 
west,  two  platforms  will  be  assigned  to  the  West  Shore, 
four  to  the  Erie,  three  to  the  Lackawanna,  eight  to  the 
Pennsylvania,  four  jointly  to  the  Central  of  New 
Jersey  and  the  Baltimore  &  Ohio,  and  three  to  the 
Lehigh  Valley. 

An  imaginary  line  across  the  layout  will  divide  it 
into  a  1,000-ft.  inbound  section  and  a  1,000-ft.  out- 
bound section.  The  inbound  section  will  be  at  the 
north  end.  In  it  inbound  freight  will  be  unloaded 
from  standard  cars  upon  trailers,  which  will  be  run 
upon  empty  automatic-electric  cars.  At  the  outbound 
end  the  same  automatic-electric  cars  will  have  dis- 
charged trailers  loaded  with  outbound  freight,  while 
the  same  steam  cars  will  receive  similar  trailers  loaded 
with  outbound  freight. 

While  it  is  expected  that  automatic-electric  cars  will 
be  loaded  at  the  Manhattan  terminals  for  only  one  rail- 
road, it  still  becomes  necessary  to  get  the  freight  on 
those  cars  to  any  or  all  of  the  platforms  in  the  New 
Jersey  transfer  station  assigned  to  that  particular  rail- 
road. In  the  case  of  the  Pennsylvania  there  are  eight 
such  platforms.  There  may  also  be  emergencies  in 
which  one  automatic-electric  car  will  be  loaded  with 
freight  for  several  railroads,  and  it  will  be  well  to  have 
all  platforms  accessible  from  all  other  platforms. 
This  could  be  accomplished  through  the  freight  cars, 
but  that  is  not  desirable.  Provision  is  made  for  "  jack- 
knife"  bridges  from  platform  to  platform  —  bridges 
that  can  be  drawn  up  or  lowered  at  will.  It  may,  how- 
ever, prove  preferable  to  substitute  overhead  bridges 
for  the  jack-knife  bridges. 

The  transfer  station  will  have  a  total  capacity  of 
600  steam  cars  inbound  and  600  outbound.    The  over- 


all dimensions  of  the  station  will  be  about  2,000  x 
1,140  ft.,  this  including  the  space  for  an  engine 
thoroughfare  track  through  the  center  of  the  station. 

The  foregoing  takes  no  account  of  the  double-decking 
of  a  part  of  the  transfer  station  suggested  in  Chap- 
ter 20,  page  340,  to  provide  a  receiving  station  for 
perishable  foodstuffs  as  part  of  the  recommended  im- 
proved system  of  food  distribution.  The  system  re- 
quires a  receiving  station  connected  with  the  automatic- 
electric  system.  The  logical  location  for  it  seems  to  be 
over  part  of  the  transfer  station. 

Operation  of  Yard  as  a  Whole 

Considering  now  the  operation  of  the  yard  as  a 
whole,  we  find  that  the  steam  and  electric  sections  will 
function  in  harmony  and  with  a  simplicity  that  will 
go  far  toward  eliminating  the  extra  cost  of  breaking 
bulk  on  the  freight. 

Steam  Section  —  Steam  trains  will  enter  the  receiv- 
ing yards  from  the  north,  all  except  the  West  Shore 
trains  passing  around  the  loop  at  that  end.  The  haul 
engines  bringing  them  can  proceed  from  the  receiving 
yards  to  the  engine  terminal,  or  if  it  is  not  necessary 
for  them  to  go  to  the  engine  terminal  they  can  pass 
direct  to  the  outbound  forwarding  yards  via  the 
thoroughfare  track  through  the  center  of  the  transfer 
station,  and  be  at  once  available  for  taking  a  train  out 
The  receiving  yards  are  large  enough  so  that  half  of 
the  tracks  will  be  available  for  incoming  trains  while 
the  other  half  are  being  worked  to  the  transfer 
platforms. 

Yard  engines  will  take  the  cars  and  by  flat  switch- 
ing classify  them  according  to  the  loads  they  are  to 
receive  outbound.  For  example,  a  car  that  is  to  be 
loaded  with  freight  for  Pittsburgh  and  despatched  via 
the  Pennsylvania,  irrespective  of  the  destination  of  its 
inbound  load,  will  be  placed  on  the  track  alongside  the 
platform  from  which  the  Pennsylvania  loads  cars  for 
Pittsburgh.  The  car- will  merely  be  stopped  at  the 
north  or  inbound  section  of  the  platform  so  that  its 
contents  can  be  transferred  to  trailers,  and  then  it  will 
be  pushed  forward  to  the  point  at  which  it  is  to  receive 
its  outbound  load. 

During  periods  of  heavy  traffic  it  will  doubtless  be 
impossible  to  do  much  classifying  between  the  receiv- 
ing yards  and  the  platforms.  At  such  time  the  cars 
will  probably,  have  to  be  pushed  into  the  transfer  station 
in  solid  strings,  and  those  that  are  not  to  be  reloaded 
for  the  road  that  brought  them  in  will  be  returned 
empty  to  the  break-up  yards,  whether  or  not  they  are 
destined  for  one  of  the  other  local  railroads. 

Full  carloads  for  the  more  important  stations  can 
be  made  up  at  the  transfer  platforms.  The  limited 
time  and  space  available  will  preclude  the  holding  of 
cars  any  considerable  period  for  full  loads  for  the 
stations  of  lesser  importance,  or  the  loading  of  less- 
than-carload  freight  in  station  order.  On  the  other 
hand,  the  fact  that  the  outbound  freight  is  concentrated 
at  one  transfer  station  instead  of  being  scattered  among 
three  or  more  stations  for  each  railroad  will  probably 
make  it  possible  to  make  up  minimum  carloads  for 
more  minor  points  than  at  present.  A  small  per- 
centage of  outbound  less-than-carload  freight  is  re- 
handled  at  present  at  the  break-up  yards,  and  more  is 
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loaded  into  trap  cars  at  the  pier  stations  and  carried 
through  to  some  division  point  on  the  line,  to  be  re- 
handled  there.  There  will  doubtless  have  to  be  a  cer- 
tain amount  of  second  rehandling  under  the  proposed 
system  at  the  break-up  yards  to  consolidate  Manhattan 
package  freight  with  that  from  other  parts  of  the  Port, 
but  the  total  number  of  trap  cars  despatched  requiring 
rehandling  somewhere  along  the  line  will  probably  be 
materially  decreased. 

When  the  standard  cars  have  received  their  outbound 
loads  they  will  be  pulled  by  yard  engines  to  the  for- 
warding tracks,  where  with  little  additional  switching 
they  can  be  despatched  to  the  various  roads  as  required. 
Haul  engines  will  have  direct  access  to  the  forward 
end  of  these  yards  from  the  engine  terminal.  West 
Shore  trains  will  loop  back  from  the  yard ;  other  trains 
will  proceed  direct  along  the  proposed  belt  line. 

It  is  not  believed  that  the  steam  operations  present 
any  obstacles  materially  different  from  those  overcome 
at  every  large  yard. 

This  section  of  the  yard  has  been  referred  to  as  the 
steam  section.  It  is  likely,  however,  that  in  the  course 
of  time  electric  power  will  supplant  steam  not  only  in 
this  yard  but  throughout  the  Port  District.  This 
probability  is  set  forth  on  page  25  of  Part  I. 

Electric  Section  —  Meanwhile  the  electric  cars 
bringing  outbound  freight  from  Manhattan  in  eight- 
car  trains  will  enter  the  receiving  yard  at  the  south 
end  and  be  automatically  decelerated  and  brought  to 
rest.  From  this  point  through  manual  control  the  car3 
will  be  run  singly  at  200  ft.  per  min.  out  of  the  receiv- 
ing yard  and  through  the  crossover  system  which  will 
divert  them  to  whichever  of  the  four  lead  tracks  con- 
nect with  the  platforms  upon  which  they  are  to  dis- 
charge their  loads.  As  soon  as  they  pass  the  cross- 
overs they  will  be  automatically  accelerated  to  600  ft. 
per  min.,  slowing  down  again  to  200  ft.  per  min.  when 
they  reach  the  transfer  platforms. 

At  the  proper  points  in  the  south  or  outbound  half 
of  the  transfer  station  they  will  be  stopped,  either  by 
an  operator  or  by  a  tripping  device,  and  will  discharge 
their  loaded  trailers.  They  will  then,  still  by  manual 
control,  be  moved  forward  to  the  north  or  inbound 
half  of  the  station,  where  they  will  receive  loads  for 
any  of  the  twelve  terminals,  each  car  receiving  freight 
for  only  one  terminal.  They  will  be  started  once  more 
by  manual  control  and  accelerated  to  200  ft.  per  min., 
which  speed  they  will  maintain  until  they  leave  the 
platforms,  when  they  will  be  automatically  accelerated 
to  600  ft  per  min.  Reaching  the  throats  of  the  for- 
warding yards,  they  will  again  be  automatically  slowed 
down  to  200  ft.  per  min.  and  will  be  switched  to  the 
forwarding  tracks  of  the  proper  terminals.  As  each 
of  the  four  leads  from  the  transfer  platforms  has  a 
yard  track  for  each  terminal,  there  will  be  no  crossing 
or  fouling  of  traffic  in  this  operation. 

While  the  cars  moving  singly  within  the  yard  are 
under  manual  control,  the  speed  of  200  ft.  per  min. 
or  about  2.3  miles  per  hour  at  all  points  where  there 
are  switches  to  be  thrown  or  where  cars  are  likely  to 
be  started  or  stopped  is  so  low  that  no  rider  need  accom- 
pany the  cars,  and  they  can  be  handled  by  men  standing 
or  walking  alongside  them. 


Platform  Operations — Although  the  standard  cars 
must  necessarily  remain  at  the  platforms  a  considerable 
length  of  time  to,  discharge  their  loads  and  receive  new 
ones,  this  is  not  the  case  with  the  automatic-electric 
cars.  It  was  estimated  in  the  study  of  the  Manhattan 
terminals  that  such  a  car  can  be  unloaded  or  loaded 
in  three  minutes.  The  arrangement  recommended  here 
makes  the  automatic^electric  cars  on  any  transfer  track 
nearly  6  min.  apart  under  peak-load  conditions,  and 
gives  each  car  a  minimum  of  well  over  an  hour  of 
standing  time  at  each  half  of  the  transfer  station.  This 
will  tend  to  minimize  the  long-distance  trucking  that 
might  be  expected  from  platform  units  1,000  ft.  long. 
Automatic-electric  cars  bringing  outbound  freight  can 
in  many  instances  be  stopped  opposite  the  cars  that 
are  to  receive  the  greater  part  of  their  freight,  so  that 
the  average  haul  of  the  loaded  trailers  will  perhaps  not. 
exceed  250  feet. 

The  inbound  section  of  each  platform  will  be  sub- 
divided into  twelve  sections,  one  for  each  terminal, 
and  usually  an  empty  automatic-electric  car  can  be 
placed  central  to  each  section.  The  steam  cars  will 
probably  have  to  be  placed  without  much  regard  to  the 
terminals  for  which  their  loads  are  destined,  but  the 
hauls  will  probably  not  average  more  than  250  feet. 

Trailers  that  have  discharged  their  outbound  freight 
into  steam  cars  will  be  drawn  empty  by  tractors  along 
the  platforms  to  the  inbound  section  to  receive  new 
loads. 

Opekatikg  Capacity  of  Electric  Section  of  Yard 

Analysis  of  the  capacity  of  the  main  tracks,  which 
determines  the  ultimate  capacity  of  the  system  for  the 
reason  that  the  tracks  cannot  easily  be  expanded 
after  once  built,  indicates,  as  developed  later,  that 
14,246,000  tons  per  annum  may  be  conservatively  con- 
sidered the  safe  limiting  capacity  of  the  system, 
although  certain  improvements  might  conceivably 
increase  that  figure  to  16,620,000  tons.  It  is  highly 
desirable  that  the  capacity  of  the  yard  be  equal  to 
that  of  the  main-line  system. 

Since  the  inbound  tonnage  preponderates,  in  the 
ratio  of  60  to  40,  this  is  the  tonnage  the  system  must 
be  able  to  accommodate;  and  the  maximum  load  comes 
on  peak  days,  when  an  excess  tonnage  of  75  per  cent 
over  normal  is  met  by  an  increase  of  the  operating 
period  of  only  60  per  cent,  from  10  to  16  hours.  The 
peak-load  tonnage  on  the  14,246,000-ton  basis  is  equiva- 
lent to  24,930,000  tons  per  year,  of  which  14,958,000 
tons  is  inbound.  The  New  York  Central  tonnage, 
constituting  about  a  sixth  of  the  total,  will  not  pass 
through  the  yard,  and  the  peak-load  New  Jersey  ton- 
nage on  the  16-hour  basis  will  be  reduced  to  346.24 
automatic-electric  cars  per  hour.  With  four  running 
tracks  between  the  yard  units,  this  means  a  headway 
on  each  track  of  41.59  seconds.  Between  the  transfer 
station  and  the  forwarding  yards,  where  there  are  no 
crossovers  and  it  is  necessary  merely  to  switch  each 
car  direct  to  its  proper  track  in  the  forwarding  yard, 
this  headway  is  ample.  Between  the  receiving  yard 
and  the  transfer  station  it  was  necessary  to  make  a 
careful  analysis  of  the  operations,  for  the  reason  that 
cars  must  be  able  to  pass  from  any  one  of  the  sixteen 
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receiving  tracks  to  any  one  of  the  twenty-four  transfer 
tracks. 

Graphical  Analysis  —  Fig.  6  presents  a  graphical 
analysis  of  this  problem.  In  the  center  is  a  track 
diagram  in  which  the  letters  A,  B,  C  and  D  represent 
groups  of  four  tracks  each  in  the  receiving  yard  and 
E,  F,  G  and  H  groups  of  six  tracks  each  in  the  transfer 
station,  while  the  numerals  (1)  to  (28)  indicate  the 
positions  of  the  scissors  crossovers,  of  which  there  will 
have  to  be  two  pairs  between  the  outside  tracks  and 
three  between  the  center  tracks.  In  the  lower  left- 
hand  corner  are  the  routes  cars  will  follow  in  passing 
from  each  of  the  four  receiving-yard  groups  to  each 
of  the  four  transfer-platform  groups,  worked  out  in 
such  a  way  as  to  distribute  the  load  on  the  crossover. 

In  the  upper  left-hand  corner  is  a  table  showing  the 
gross  normal  annual  tonnage,  the  theoretical  expanded 
annual  tonnage  corresponding  to  a  peak  load  of  1.75 
times  the  normal  load,  the  corresponding  inbound 
annual  tonnages  and  the  number  of  inbound  New  York 
Central  and  New  Jersey  automatic-electric  cars 
required  per  hour  to  handle  these  tonnages.  The  table 
is  made  on  four  bases,  that  of  the  9,000,000  tons 
expected  in  1924,  that  of  the  10,000,000  tons  expected 
in  1929,  that  of  the  14,246,000  tons  estimated  at  the 
practical  limiting  capacity  of  the  main-track  system, 
and  that  of  a  fourth  figure  of  16,620,000  tons  which 
might  be  obtainable  by  improved  junctions  for  the  New 
York  Centra],  as  will  be  explained  later. 

In  the  same  table  are  columns  showing  the  headways 
that  would  be  required  if  all  of  the  tonnage  ran  over 
a  single  track  and  if  all  ran  over  two  tracks,  and  that 
on  each  of  four  tracks  for  different  percentages  of  the 
total  traffic,  corresponding  to  those  shown  in  the-  table 
in  the  lower  right-hand  corner  of  the  illustration,  using 
these  tracks. 

In  the  lower  right-hand  corner  the  headways  for  the 
different  routes  from  yard  to  platforms  are  traced 
through,  on  the  basis  of  10,000,000  tons  per  year 
expanded  by  the  factor  1.75,  and  the  percentage  of  cars 
that  will  run  on  each  track.  It  shows  that  no  section 
of  track  will  have  to  carry  more  than  25  per  cent  of 
the  traffic,-  and  that  no  crossover  will  have  to  take  more 
than  12y2  per  cent.  This  means  that  a  maximum  of 
25  per  cent  of  the  cars  will  pass  the  intersections  of 
crossovers.  Thus  the  physical  intervals  between  cars 
at  these  crossings  will  be  about  the  same  as  on  the 
straight-track  sections  of  heaviest  traffic,  if  the  cars 
are  so  manipulated  that  a  car  crossing  between  two 
others  will  be  spaced  midway  between  them. 

Two  cars  41.59  sec.  apart  on  one  of  these  sections 
of  straight  track  of  maximum  traffic  will  be  138.63  ft. 
apart,  center  to  center  of  car.  The  distance  between 
end  axles  of  the  individual  car  will  be  50.5  ft.  There- 
fore the  distance  from  the  rear  axle  of  the  front  car  to 
the  head  axle  of  the  car  following  will  be  88.13  ft.  In 
case  a  switch  is  to  be  thrown  between  the  two  cars  there 
will  be  this  distance  of  88.13  ft.  available  less  10  ft. 
of  the  switch  (the  length  of  the  movable  points)  which 
must  be  cleared  before  the  switch  can  be  thrown.  The 
remaining  distance  of  78.13  ft.  corresponds  to  23.4 
sec.,  the  time  available  for  throwing  the  switch  between 


Steam  Belt  Line  in  New  Jersey 

A  belt  line  will  be  required  to  connect  the  steam 
section  of  the  joint  yard  with  each  of  the  New  Jersey 
railroads.  This  will  be  located  as  shown  in  Fig.  1. 
It  will  be  a  single-track  line  from  a  junction  with  the 
Lehigh  Valley  Railroad  near  Greenville  to  a  junction 
with  the  Newark  branch  of  the  Central  of  New  Jersey, 
a  double-track  line  from  the  latter  junction  to  one  with 
the  Pennsylvania  at  Marion,  and  from  there  to  its 
connections  with  and  through  the  joint  New  Jersey 
yard  it  will  be  a  loop  track.  Separate  single-track  con- 
nections will  be  provided  for  the  West  Shore. 

On  the  basis  of  10,000,000  tons  per  year  and  a  peak 
factor  of  1.75,  the  single-track  system  of  the  belt  line 
at  the  south  end  will  carry  a  train  each  way  every  68.5 
min.,  while  on  the  double-track  section  the  intervals 
on  each  track  will  range  from  25.2  south  of  the  Penn- 
sylvania junction  to  8.12  min.  on  the  inbound  track 
and  12.42  min.  on  the  outbound  track  near  the  yard. 
Outbound  junctions  of  the  West  Shore,  the  Erie  and 
the  Lackawanna  are  provided  at  the  south  end  of  the 
yard  at  intervals  of  about  1,200  ft,  which  will  make  it 
possible  on  days  of  maximum  business  to  make  the 
necessary  break-up  movements.  Just  south  of  the 
westbound  junction  of  the  Lackawanna  two  outbound 
tracks  will  begin,  and  just  north  of  the  westbound 
junction  of  the  West  Shore  these  two  will  increase  to 
four  tracks  in  order  to  permit  switching  operations 
in  the  westbound  forwarding  yards.  It  is  believed  that 
both  the  steam  belt  line  and  steam  yard  systems  will 
be  capable  of  doing  their  part  in  handling  an  annual 
traffic  of  14,246,000  tons,  although  on  peak  days  some 
overtime  may  be  necessary. 

Break-up  and  make-up  operations  will  have  to  be 
performed  at  the  existing  break-up  yards  substantially 
as  at  present.  The  belt  line  as  well  as  the  electric 
system  will  presumably  be  operated  by  a  separate  ter- 
minal company,  which  will  receive  cars  from  and 
deliver  them  to  the  individual  roads  on  interchange 
tracks  at  the  junction  points.  The  terminal  company 
will  have  two  classes  of  locomotives  —  haul  engines  for 
the  belt-line  work  and  yard  engines  for  the  work  in  the 


rard. 


Route  in  Manhattan 


cars. 


Because  of  its  great  depth  underground  the  line  can 
be  carried  farther  inland  in  Manhattan  than  would  bv 
feasible  with  a  subway  for  standard  equipment.  This 
will  effect  a  wider  separation  of  the  street  trucks  serv- 
ing the  terminals  and  those  serving  the  reorganized 
Hudson  River  waterfront,  and  will  also  bring  the  sys- 
tem nearer  the  East  River  stations  whose  tonnage  is 
to  be  included  in  the  plan.  Sharper  curves  can  be 
used  than  would  be  practicable  in  ordinary  railroad 
operations. 

The  comprehensive  plan  is  not  intended  to  fix  the 
precise  location  of  the  line  in  Manhattan.  The  route 
indicated  on  Fig.  8,  Part  IV,  shows  a  line  with  ter- 
minals indicated  approximately  central  to  twelve  zones 
of  equal  traffic,  on  property  of  not  unreasonably  high 
value,  but  casilv  accessible,  and  on  streets  on  which 
traffic  restrictions  can  be  placed  without  detriment. 
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The  tunnels  under  the  Hudson  River,  one  at  Morris 
Street  and  the  other  at  Forty-seventh  Street,  are  placed 
where  there  would  be  a  minimum  of  interference  with 
existing  structures.  Typical  cross-sections  of  the 
single-track,  double-track  and  three-track  tunnels  out- 
side of  the  terminal  district  are  shown  in  Fig.  7,  and 
cross-sections  within  the  district,  where  wider  clearance 
will  be  required,  are  shown  in  Fig.  8. 

The  total  length  of  the  loop  system,  as  shown  in 
Fig.  1,  is  about  14.3  miles.  The  length  in  Manhattan 
is  5.2  miles.  The  average  distance  from  the  New 
Jersey  yard,  to  the  Manhattan  terminals  is  about  7.0 
miles  and  from  the  terminals  back  to  the  yard,  7.3 
miles. 

New  York  Central  Transfer  Yard  and  Connections 

A  separate  transfer  yard  and  connections  will  have 
to  be  provided  for  the  New  York  Central.  The  yard 
will  naturally  be  built  on  part  of  the  area  occupied  by 
the  present  Sixtieth  Street  yard  in  Manhattan,  which 
will  have  to  be  entirely  remodelled.  It  will  be  similar 
in  a  general  way  to  the  New  Jersey  yard,  but  on  a 
much  smaller  scale.  The  Commission  has  not  attempted 
to  evolve  a  detailed  design  for  it. 

A  double-track  connection  0.7  mile  long  will  reach 
from  this  yard  to  the  entrance  of  the  main  system  into 
Manhattan  at  Forty-seventh  Street.  Incoming  trains 
will  use  the  easterly  track  and  will  be  held  north  of 
the  junction  point  on  the  main  track  or  on  a  storage 
siding  provided  for  the  purpose  until  the  coast  is  clear 
for  the  train  to  enter  the  current  of  New  Jersey  trains. 
Outbound  trains  can  be  diverted  from  the  main  system 
as  fast  as  they  arrive  at  the  junction  point. 

Main-Line  Capacity 

A  necessary  feature  of  the  main-line  system  for  safe 
automatic  operation  is  the  trailing  dead  section  of  track 
behind  each  train.  This  is  explained  in  detail  under 
the  heading  of  "  Electrical  Features,"  page  270.  The 
dead  sections  will  prevent  any  train  from  coming 
within  a  certain  distance  of  the  preceding  train,  and 
will  therefore  impose  a  definite  limit  on  the  main- 
line capacity  of  the  system.  The  effective  capacity 
will  be  further  limited  by  the  necessity  for  getting  New 
York  Central  trains  into  and  out  of  the  flow  of  traffic. 

The  simplest  despatching  plan  would  be  to  operate 
all  of  the  New  Jersey  trains  on  each  of  the  two  main 
tracks  at  a  uniform  interval,  and  interpose  the  New 
York  Central  trains  as  they  were  ready  in  the  middle 
of  the  intervals.  It  was  found  that  this  could  not  be 
done  under  peak-load  conditions,  as  it  would  bring  the 
trains  too  close  together  and  into  the  dead  sections. 
Consequently  it  will  be  necessary  to  despatch  the  New 
Jersey  trains  in  "fleets"  of  alternately  three  trains 
and  two  trains,  with  gaps  between  fleets  of  double  the 
established  interval,  so  that  New  York  Central  trains 
can  be  inserted. 

Graphical  Analysis 

Fig.  9  shows  an  operating  diagram  of  the  main- 
track  system.  The  arrows  indicate  the  direction  of 
operation,  and  show  that  incoming  New  York  Central 
trains  will  come  upon  the  main  system  at  (8),  will 
be  detoured  around  the  yard  at    (23),  coming  back 


upon  the  main  tracks  at  (3),  and  will  leave  the  system 
at  (6).  Half  of  the  incoming  New  York  Central 
trains  can  readily  be  diverted  to  the  right-hand  main 
track  by  the  crossover  10-7,  and  the  main  tracks  from 
that  crossover  to  the  point  (24)  will  carry  equal  loads. 
The  section  8-10'  on  the  left-hand  track  must,  how- 
ever, carry  all  of  the  New  York  Central  traffic  as  well 
as  half  of  the  New  Jersey,  and  the  same  is  true  of  the 
sections  21-23  and  3-5  on  the  right-hand  track. 
Tinder  these  circumstances  there  is  no  advantage  in  dis- 
tributing the  outbound  New  York  Central  trains  be- 
tween the  two  tracks  in  the  north  tunnel — leading 
from  the  points  (4)  and  (5)  — and  it  will  be  simpler 
to  divert  them  all  to  the  left-hand  track  by  the  cross- 
over 5-4.  These  four  sections,  therefore,  are  the  limit- 
ing sections  of  the  main-line  system.  Each  must  carry 
half  of  the  New  Jersey  traffic  and  all  of  the  New  York 
Central. 

The  upper  table  in  Fig.  6  shows  243.05  New  Jersey 
and  48.60  New  York  Central  cars  per  hour  inbound 
under  peak-load  conditions  with  a  normal  business  of 
10,000,000  tons  per  year.  Since  there  are  eight  cars 
per  train  and  the  New  Jersey  trains  are  divided  be- 
tween two  tracks,  this  means  21.2656  trains  per  hour, 
of  which  15.1906  will  be  New  Jersey  trains  and  6.0750 
New  York  Central  trains.  This  means  average  train 
intervals  of  2.821  minutes.  As  the  trains  operate  at 
a  uniform  speed  from  the  points  (1)  and  (2)  to  (25) 
and  (26)  except  as  they  are  diverted  from  the  main- 
track  system  at  (6),  (23)  or  one  of  the  terminals,  it 
follows  that  the  same  basic  train  interval  must  be 
maintained  throughout. 

Train  Spaces  —  Occupied  and  Vacant 

In  other  words,  the  operating  schedule  shown  in  the 
table  in  Fig.  9  is  based  on  the  provision  of  so  many 
train  spaces  per  hour,  whether  occupied  or  vacant.  In 
the  governing  sections  3-5,  4-6,  8-10  and  21-23,  the 
spaces  will  be  entirely  filled.  In  all  other  sections  there 
will  be  vacancies.  In  6-8  arid  5-7,  for  example,  all  of 
the  New  York  Central  trains  will  be  eliminated.  In 
10-12,  7-9  and  the  corresponding  sections  between 
terminals,  on  the  other  hand,  half  of  the  New  York 
Central  tonnage  will  be  found,  and  these  sections  will 
carry  exactly  half  of  the  total  traffic. 

Whenever  a  train  leaves  the  main  track  to  enter  a 
terminal,  as  at  the  point  (9),  another  train  departing 
from  the  same  terminal  must  take  its  place,  as  at  the 
point  (It).  Otherwise  the  outbound  train  will  have 
to  wait  for  the  next  vacant  space,  letting  two  or  three 
trains  go  past.  In  general  every  twelfth  train  on  each 
main  track  will  run  into  a  given  terminal.  The  pro- 
vision for  extra  receiving  and  forwarding  tracks  at  the 
terminals  makes  possible  some  deviation  from  this 
arrangement. 

The  New  York  Central  and  New  Jersey  trains  on 
the  governing  sections,  such  as  3-5,  will  be  in  sub- 
stantially the  proportion  of  two  to  five,  according  to 
present  tonnages.  If  a  fleet  of  three  New  Jersey  trains 
is  followed  by  a  New  York  Central  train  and  then  a 
fleet  of  two  New  Jersey  trains  is  followed  by  a  New 
York  Central  train,  this  ratio  will  be  provided  for, 
and  the  gaps  caused  by  the  turning  off  of  the  New  York 
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Central  trains  at  (6)  will  be  spaced  with  fair  uni- 
formity. Beyond  the  points  (7)  and  (10)  every 
seventh  space  will  be  vacant,  with  1.519  spaces  per  hour 
in  addition  alongside  the  terminals. 

The  basic  interval  of  2.821  min.  between  train 
spaces  can  be  somewhat  reduced,  to  a  point  where  the 
dead  section  of  track  behind  one  train  holds  back  the 
succeeding  train.  This  point,  it  is  figured,  will  be 
reached  when  the  average  interval  is  reduced  to  1.98 
minutes.  The  interval  will  not  be  uniform  as  between 
New  York  Central  and  New  Jersey  trains,  for  the 
reason  that  New  York  Central  trains  entering  the 
system  will  be  acquiring  momentum  while  the  New 
Jersey  trains  are  moving  at  full  speed,  and  so  will  fall 
behind  their  proper  position  and  be  nearer  the  train 
behind  than  the  train  ahead.  The  minimum  spacing 
will  be  1.495  minutes. 

The  theoretical  annual  traffic  that  can  be  handled 
on  this  basis  is  14,246,000  tons,  the  third  basic  figure 
of  the  upper  table  of  Fig.  9,  assuming  a  peak-load 
factor  of  1.75  with  a  16-hour  day  to  handle  it. 

Improved  New  York  Central  Junctions 

A  further  element  of  expansion  remains,  and  that 
is  the  double-tracking  of  the  lines  devoted  exclusively 
to  New  York  Central  trains,  and  the  elimination  oi 
grade  crossings  at  the  junctions  with  the  tracks  used 
by  the  New  Jersey  roads.  This,  with  the  minimum 
train  spacing  before  referred  to,  would  make  possible 
a  business  of  16,620,000  tons  per  year  if  it  could  be 
operated  up  to  its  theoretical  capacity.  It  would  prob- 
ably be  unsafe  even  on  this  basis  to  count  on  handling 
more  than  16,000,000  tons  per  year.  The  increased 
traffic  would  have  to  be  entirely  traffic  of  the  New 
York  Central  or  of  other  roads  using  the  New  York 
Central  tracks.  The  changes  would  not  increase  the 
capacity  of  the  system  for  New  Jersey  traffic  handled 
in  the  way  proposed. 

It  is  apparent  in  this  connection  that  additional  ter- 
minals could  be  built  as  needed  and  connected  into  the 
system  in  series  without  increasing  the  load  on  any 
one  terminal  or  hampering  the  capacity  of  the  system 
as  a  whole. 

Summary  of  Capacities 

To  summarize  the  capacities  of  the  system,  it  is 
thought  that  the  limits  of  the  terminal  capacity  with 
twelve  terminals  is  a  normal  business  of  10,000,000 
tons  per  year,  with  a  peak  factor  of  1.75  and  a  16-hour 
operation;  and  that  the  practical  limit  of  the  electric 
main  line  is  a  normal  business  of  14,246,000  tons  per 
annum,  in  spite  of  the  figure  of  16,620,000  tons  with 
the  improvements  suggested.  It  is  believed  that 
14,260,000  tons  is  the  practical  limit  of  the  steam  belt 
line,  the  steam  yard  and  the  electric  yard.  Five  addi- 
tional Manhattan  terminals  with  the  original  twelve 
would  have  substantially  the  same  total  capacity. 
Such  a  tonnage  would  mean  an  expansion  of  58  per 
cent  over  the  estimated  business  of  1924,  or  42.6  per 
cent  over  that  of  1929,  for  which  the  terminals  are 
designed.  At  the  present  rate  of  increase  it  would 
handle  the  traffic  until  1943. 


Two  Systems  in  Parallel 

The  entire  electric  section  of  the  automatic-electric 
system  is  so  laid  out  that  it  is  virtually  two  separate 
and  parallel  systems  —  each  with  its  main  track  in  a 
separate  tunnel,  and  its  half-terminals  complete  as  to 
sidings,  elevators  and  platforms.  The  joint  yard  has 
parallel  electric  units  throughout.  Breakdown  connec- 
tions with  existing  electric  power  plants  are  contem- 
plated to  insure  against  failure  of  the  electric  power. 
Consequently  the  system  will  be  well  safeguarded 
against  stoppage  through  accidents.  A  derailment  on 
one  of  the  main  tracks  would  leave  half  of  the  plant  in 
operation.  An  accident  to  one  elevator  would  merely 
reduce  the  capacity  of  the  plant  one  twenty-fourth. 

An  elevator  delay  of  short  duration,  up  to  half  an 
hour  or  considerably  more  on  days  of  light  traffic,  can 
probably  be  taken  care  of  by  utilizing  both  approach 
tracks  of  the  half-terminal  for  incoming  trains  and 
speeding  up  the  elevators  slightly  when  all  are  again 
in  commission.  If  both  approach  tracks  are  occupied 
and  a  third  train  arrives  for  the  half-terminal,  it  can 
simply  be  kept  on  the  main  track  and  returned  to  the 
joint  yard,  or  there  can  be  an  understanding  with  con- 
signees that  under  such  conditions  the  goods  may  be 
delivered  at  the  nearest  terminal  available. 

Non-interference  with  Present  Operations 

A  very  important  temporary  advantage  the  auto- 
matic-electric system  has  over  a  number  of  other  plans 
considered  is  the  possibility  of  building  the  plant  and 
placing  it  in  service  without  interference  with  present 
operations.  Other  projects  would  involve  tearing  up 
existing  tracks  or  abandoning  existing  piers  to  make 
way  for  the  new  construction;  but  the  joint  yards,  the 
main  line  and  the  inland  Manhattan  terminals  will  all 
be  in  territory  not  in  present  railroad  use. 

The  Commission  estimates  a  construction  period  for 
the  system  of  three  years  under  the  most  favorable  con- 
ditions. The  carrying  charges  during  construction  are 
a  large  item  of  the  cost  of  the  plant.  To  construct  a 
plant  piecemeal  by  releasing  a  few  piers  and  tracks  in 
present  use  at  a  time  would  greatly  extend  the  con- 
struction period  and  increase  the  interest  during  con- 
struction, while  the  interference  with  the  operation  of 
facilities  already  overcrowded  and  inefficient  would 
result  in  untold  confusion  throughout  the  period. 

Electrical  Features 

The  system  can  be  operated  by  either  direct  or  alter- 
nating current,  but  the  latter  seems  better  adapted  and 
has  been  assumed  in  the  estimates.  If  alternating  cur- 
rent is  used  it  will  probably  be  generated  and  trans- 
mitted at  13,200  volts  and  stepped  down  at  frequent 
substations  to  the  voltages  ranging  from  550  down  to 
135  required  in  operation.  The  cars  will  receive  their 
power  through  pantagraphs  from  two  overhead  trolley 
wires.  Each  car  will  be  equipped  either  to  run  singly 
or  to  haul  something  more  than  its  own  weight  in  a 
train,  so  that  one  or  two  standard  railroad  cars  can  be 
made  part  of  an  8-car  train. 

In  order  that  the  uniform  speed  necessary  for  the 
correct  spacing  of  the  various  kinds  of  trains  can  be 
maintained,  it  is  proposed  to  use  squirrel-cage  indue- 
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tion  motors  of  moderately  high  torque,  two  to  each 
automatic  car.  These  motors  will  be  so  designed  as  to 
give  good  operating  characteristics  over  a  range  of  fre- 
quency of  60  cycles  down  to  10  cycles,  the  voltages 
being  reduced  in  the  correct  proportions.  On  the  main 
tracks,  where  a  speed  of  1,200  ft.  per  min.  is  to  be 
maintained,  the  power  will  be  supplied  at  3-phase  60 
cycles,  550  volts,  while  on  sections  where  the  desired 
speed  is  200  or  600  ft.  per  min.,  the  power  will  be  sup- 
plied at  correspondingly  lower  voltages  and  frequencies. 

It  will  be  necessary  to  distribute  the  power  at  high 
voltage  and  step  it  down  to  track  voltage  at  short  inter- 
vals in  order  to  prevent  excessive  voltage  drop  in  the 
trolley  wires  and  tracks.  Each  car  will  have  a  simple 
reversing  switch  for  its  two  motors,  so  that  when  on 
the  low-speed  sections  of  track  an  operator  will  be  able 
to  start,  stop  or  reverse  the  car  at  any  time.  Each  of 
the  two  motors  will  be  provided  with  a  delayed-action 
solenoid  brake,  so  that  when  the  power  is  shut  off  the 
car  will  coast  a  short  distance  before  the  brake  takes 
hold  and  brings  it  to  rest.  This  delayed  action  is 
necessary  to  allow  the  car  to  coast  over  dead  sections 
of  track  which  will  be  necessary  at  various  points. 

Movements  of  the  cars  singly  at  the  200-ft.  speed 
will  be  accomplished  by  the  simple  process  of  having 
a  man  standing  or  walking  alongside  throw  a  switch 
on  the  car.  The  car  will  be  under  manual  control  at 
all  times,  but  will  not  require  a  rider,  and  can  be  sent 
considerable  distances  from  one  operator  to  another. 

Acceleration  and  Deceleration 

Acceleration  and  deceleration  of  the  main-line  eight- 
car  train  to  and  from  the  speed  of  1,200  ft.  per  min. 
will  be  effected  by  means  of  a  special  section  of  track 
energized  by  a  motor-generator  set  whose  motor  is  of 
the  variable-speed  direct-current  type  —  the  motor- 
generator  set  being  under  the  complete  control  of  the 
chief  train  despatcher.  but  operating  automatically  as 
the  switches  are  turned. 

When  the  cars  on  the  forwarding  tracks  are  made 
up  into  eight-car  trains,  the  current  will  be  cut  off 
from  the  track  on  which  the  train  is  standing  and  thn 
switches  of  all  eight  cars  will  be  closed  in  the  forward 
direction.  The  chief  despatcher  by  means  of  the 
motor-generator  set  will  energize  the  track  at  10  cycles, 
135  volts,  which  will  begin  accelerating  the  train. 
The  speed  of  the  motor-generator  set  will  automatically 
gradually  raise  the  power  supply  to  60  cycles,  550 
volts,  which  will  bring  the  train  to  its  full  speed  of 
1,200  ft.  per  min.  All  of  this  will  be  accomplished 
at  a  rate  of  acceleration  of  1  ft.  per  sec.  per  sec.  or  in  a 
distance  of  200  feet. 

When  the  train  has  obtained  its  full  speed  it  will 
run  off  the  make-up  track  and  enter  the  main  track, 
when  it  will  continue  at  this  speed  without  further 
attention  until  it  is  switched  into  a  decelerating  section, 
while  the  motor-generator  set  will  be  released  for  use 
in  accelerating  the  next  train. 

Tn  the  decelerating  sections  the  process  will  be  re- 
versed, a  variable-speed  motor-generator  set  reducing 
the  frequency  from  60  cycles  to  10  cycles  and  bringing 
the  train  to  rest  in  200  ft.  after  the  deceleration  is 
applied. 


Where  individual  cars  must  be  accelerated  from  a 
speed  of  200  ft.  per  min.  to  one  of  600  ft.  per  min.  in 
the  New  Jersey  yard,  the  headway  is  too  short  for  a 
variable-speed  motor-generator  set ;  hence  it  is  proposed 
to  use  sectionalized  tracks  with  different  frequencies  on 
each  section.  For  example,  a  yard  man  will  despatch  a 
car  on  a  10-cycle  section  by  closing  the  car  switch,  and 
the  car  will  automatically  accelerate  to  200  ft.  per  min. 
At  the  desired  point  it  will  enter  a  section  of  track 
energized  at  30  cycles,  and  with  the  correct  operating 
voltage  for  this  frequency.  This  will  accelerate  it  to 
approximately  600  ft.  per  min.  Again,  the  car  will 
enter  another  section  energized  to  10  cycles  and  135 
volts,  and  its  speed  will  be  automatically  reduced  to 
200  ft.  per  min.  All  of  this  will  be  accomplished  with 
no  man  control  other  than  the  original  starting  of  the 


car. 
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Ordinarily  the  eight-ear  trains,  moving  at  a  uniform 
speed  varied  only  slightly  by  different  conditions  of 
load  and  grade,  will  maintain  their  proper  spacing  and 
be  safe  from  collision.  Provision  must  be  made,  how- 
ever, for  the  protection  of  trains  brought  to  a  stop 
through  derailment,  burned-out  motors  or  other  causes. 
This  provision  is  made  by  the  use  of  trailing  dead 
sections. 

Throughout  their  length  the  main  tracks  will  be 
divided  into  insulated  sections  of  a  train  length  plus 
the  distance  required  to  bring  the  train  to  a  standstill 
from  full  speed.  The  electrical  circuits  will  be  so 
arranged  that  the  current  will  be  completely  cut  off 
from  the  second  section  behind  each  train,  this  dead 
section  advancing  as  the  train  advances.  If  through 
any  accident  or  error  in  despatching  a  train  should 
come  within  the  established  distance  of  the  train  ahead, 
it  will  run  upon  this  dead  section  and  be  stopped  by  the 
application  of  the  brakes.  When  the  train  ahead  gets 
far  enough  in  advance,  the  dead  section  of  track  will 
automatically  become  energized  and  the  train  which 
has  been  stopped  will  be  brought  to  speed  again. 

These  dead  sections,  besides  protecting  trains  stopped 
on  the  main  line  by  accident,  will  prevent  the  despatch- 
ing of  a  train  from  a  terminal  too  close  to  the  train 
ahead  of  it  or  behind  it,  the  system  in  effect  interlock- 
ing the  forwarding  tracks  with  the  main  tracks.  If  for 
any  reason  all  trains  are  stopped,  all  will  automatically 
start  in  the  correct  sequence  and  with  safe  spaces  be- 
tween them  when  the  power  is  turned  on  again. 

Trailing  Light  System 

Supplementing  the  trailing  dead  sections  will  be  a 
trailing  light  system.  In  front  of  the  chief  despatched 
desk  will  be  a  large  sectional  map  showing  the  entire 
main  trackage  of  the  system.  As  each  train  is  des- 
patched from  any  point  on  the  system,  a  light  will 
appear  at  that  point  on  the  map,  and  will  follow  the 
track  in  such. a  way  as  to  show  at  all  times  the  location 
of  that  train.  If  for  any  reason  the  train  comes  to 
a  stop,  the  light  will  stop  and  will  indicate  to  the  chief 
despatcher  that  there  is  trouble  at  that  particular  point, 
since  no  trains  are  supposed  to  stop  on  the  main  track. 
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Thus  the  trailing  dead  sections  will  prevent  collisions, 
and  the  trailing  light  system  will  enable  the  despatcher 
to  send  repair  men  immediately  to  the  point  of  trouble. 

Power  Stations 

As  the  Commission's  investigation  of  existing  elec- 
tric power  plants  in  the  Port  District  (Chapter  31) 
showed  that  there  is  no  surplus  power  available  for 
such  a  large  plant,  it  is  assumed  that  a  power  plant 
will  have  to  be  provided.  A  break-down  connection 
should  be  obtained  with  existing  power  companies  as  a 
reserve  source  of  power. 

The  main  power  station  of  the  system  will  be  located 
at  the  New  Jersey  yard.  It  will  contain  standard 
turbine-driven  alternators  generating  power  at  60 
cycles  and  probably  at  lff,20O  volts.  Motor-generator 
sets  will  then  be  used  for  obtaining  the  necessary  direct 
current  and  the  various  frequencies  as  required. 

The  power  supply  for  the  Manhattan  side  will  be 
transmitted  through  lead-covered  cables  running  in  the 
tunnels  at  13,200  volts,  60  cycles.  The  Manhattan 
substations  will  contain  the  necessary  transformers  and 
motor-generator  sets  for  accelerating  and  decelerating 
the  trains  and  for  obtaining  the  permanent  10-cycle 
power  supply  for  the  low-speed  sections  of  track  in  the 
terminals.  The  elevators  in  the  terminals  will  pre- 
sumably also  obtain  their  power  from  the  transformer 
stations.  For  the  twelve  terminals  there  will  be  twelve 
substations. 

Special  Equipment 

Under  the  head  of  special  equipment  for  moving 
the  freight  by  the  automatic-electric  system,  there  will 
be  required  1,030  special  cars,  380  platform  tractors, 
30,000  trailers  and  48  car  elevators.  This  does  not 
take  into  account  ordinary  truck  elevators  in  the  ter- 
minals for  serving  upper  floors. 

It  is  estimated  that  900  special  cars,  305  platform 
tractors  and  25,000  trailers  will  handle  peak  loads,  and 
consequently  there  is  a  liberal  allowance  for  spare 
equipment. 

Automatic-Electric  Cars 

It  is  proposed  to  make  the  automatic-electric  cars 
58  ft.  long  between  centers  of  couplers  and  8  ft.  wide, 
which  will  make  it  possible  to  run  upon  them  two 
trains  of  six;  3  x  6-ft.  trailers.  No  working  space  need 
be  provided  for  car  riders. 

As  all  kinds  of  general  merchandise  freight  will  be 
carried  on  the  trailers,  and  as  the  tracks  are  on  the 
surface  in  New  Jersey,  on  fenced-in  right-of-way,  the 
cars  will  have  to  be  roofed.  It  is  proposed  to  make 
them  of  all-steel  construction,  with  rolling  sides  for  the 
entire  length.  It  is  important  that  there  be  no 
obstacles  in  the  way  of  rapid  moving  of  the  trailers  on 
and  off  the  cars,  inasmuch  as  the  cars  cannot  ordinarily 
stand  more  than  a  few  minutes  in  one  position. 

Presumably  there  will  be  more  than  one  type  of  car. 
Certain  bulky  packages  —  anything  that  can  be  handled 
in  an  ordinary  box  car — and  also  motor-truck  bodies 
to  be  delivered  at  the  Manhattan  terminals  to  motor- 
truck chassis  for  delivery  at  store  door  will  be  loaded 
upon  trfe  cars  direct,  without  the  use  of  the  trailers, 
and  for  such  commodities  it  will  be  desirable  to  have 


a  minimum  number  of  side  posts  or  eliminate  the  side 
posts  and  roof  entirely.  Other  cars  will  require  re- 
frigerator bodies  for  perishable  freight.  For  estimat- 
ing purposes  the  cars  are  assumed  to  be  all  of  one  type. 

Trailers  and  Tractors 

For  the  trailers  simple  four-wheel  low  platform 
trucks  with  end  frames  to  hold  the  loads  are  recom- 
mended. Platforms  3x6  ft.  or  slightly  smaller  will 
be  a  convenient  size  for  use  on  the  automatic-electric 
cars  and  for  running  into  and  out  of  standard  freight 
cars.  The  distances  these  trucks  must  travel,  especially 
on  the  2,000-ft.  platforms  of  the  New  Jersey  transfer 
station,  make  it  desirable  that  manual  operation  of 
them  be  minimized.  It  is  proposed,  therefore,  that 
they  be  hauled  by  storage-battery  electric  tractors  in 
trains  of  from  four  to  six  trailers. 

In  loading  an  automatic-electric  car,  the  tractor  will 
probably  be  able  to  haul  two  four-trailer  trains  on  the 
middle  of  the  car,  while  the  remaining  two  trailers  at 
each  end  will  have  to  be  put  on  by  hand. 

Elevators 

The  elevators  will  be  electrically  operated  platforms 
12  x  60  ft.,  with  micro-leveling  devices  so  that  they 
can  be  brought  quickly  to  a  standstill  at  the  exact  level 
required  to  move  the  cars  on  and  off,  and  with  inter- 
locking devices  to  prevent  movement  of  the  elevators 
when  the  cars  are  not  in  proper  position.  They  are 
designed  for  an  operating  speed  of  100  ft.  per  minute. 

In  each  terminal  there  will  be  two  elevators  running 
down  to  the  tracks  and  two  shuttle  elevators.  In  the 
entire  system  there  will  thus  be  forty-eight  elevators. 
Elevators  of  this  capacity  are  in  service  at  various 
points,  and  they  present  no  serious  obstacles. 
Momentary  delays  in  their  operation  can  be  absorbed 
by  subsequent  speeding  up  and  the  use. of  the  extra 
receiving  and  forwarding  tracks  at  the  terminals. 
More  extended  repairs  can  be  made  at  night.  A  break- 
down of  three  or  four  elevators  at  one  time,  which 
would  be  unlikely,  would  reduce  the  total  output  of 
the  terminal  plant,  but  in  no  such  degree  as  it  is  re- 
duced frequently  under  present  methods  by  fog,  ice  or 
other  adverse  conditions. 

Automatic  Electric  System  for  London 

Postal  Service 

While  the  automatic-electric  system  proposed  for 
Xew  York  has  no  counterpart  as  to  magnitude  in 
present  operation,  there  is  precedent  for  the  principle 
in  the  automatic-electric  system  about  to  be  installed 
to  carry  mail  underground  between  the  general  post 
office  at  London  and  various  district  offices. 

This  London  project  arose  from  an  extended  study 
made  by  a  department  commission  about  ten  years  ago. 
That  commission  reported  favorably  on  an  experi- 
mental automatic-electric  system,  and  plans  and  specifi- 
cations were  completed  by  1914  for  a  working  system. 
Because  of  the  war  the  plans  were  not  put  into  execu- 
tion. Some  6%  miles  of  tunnel  have  been  built,  how- 
ever, and  bids  have  recently  been  invited  for  the  elec- 
trical installation. 
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The  plan  provides  a  deep  tunnel  9  ft.  in  diameter, 
extending  from  the  Paddington  Railway  Station  at  the 
West  End  through  a  number  of  district  post  offices  to 
the  central  office  at  the  King  Edward  Building  and 
thence  to  Whitechapel  at  the  East  End.  Provision  has 
been  made  for  extensions  to  the  north  and  south  to 
reach  other  railway  stations  and  branch  post  offices. 

In  the  tunnel  are  two  tracks  of  2-f t.  gage.  At  each 
station  there  are  two  sidings  with  an  island  platform 
between  them.  Cars  about  13  ft.  long,  5  ft.  high  and 
3  ft.  wide,  each  capable  of  carrying  1,120  lb.  of  mail, 
will  be  run — entirely  automatically  —  in  one,  two  or 
three-car  trains.  At  the  stations  elevators  or  conveyors 
will  carry  the  mail  between  the  track  level  and  the 
street  level. 

A  speed  on  the  main  line  of  35  miles  per  hour  is 
contemplated,  dropping  on  the  approaches  to  the  sta- 
tions to  15  miles,  and  at  the  stations  to  6  miles  and 
thence  to  a  standstill.  The  system  is  designed  for  a 
two-minute  headway,  although  it  is  believed  that  a  one- 
minute  headway  is  feasible.  An  automatic  interlock- 
ing block-signal  system  will  be  used,  with  trailing  dead 
sections  about  one-third  of  a  mile  long. 

While  the  department's  experiments  were  made  with 
a  direct-current  system  and  its  specifications  are  tenta- 
tively so  prepared,  bidders  have  been  asked  to  suggest 
with  performance  records  and  guarantees  any  other 
system. 

III  —  FIRST  AND  OPERATING  COSTS 

At  the  prices  prevailing  in  1918,  the  year  established 
as  the  basic  one  for  the  detailed  analysis,  it  is  estimated 
that  this  initial  installation  of  the  automatic-electric 
system  would  cost  about  $200,000,000  complete,  ready 
for  operation.  The  figures  have  been  brought  up  to 
date  in  less  detail  by  the  application  of  current  prices, 
which  show  that  the  system  would  now  cost  about 
$240,000,000. 

Operating  costs  have  been  worked  out  on  a  number 
of  comparative  bases,  to  correspond  with  different  ton- 
nages handled  by  the  system,  different  rates  of  interest 
on  the  investment  and  different  credits  depending  on 
the  rentals  that  might  be  received  from  upper  stories 
of  the  terminals. 

Viewed  in  the  most  favorable  light,  the  terminal 
costs  from  break-up  yard  to  tailboard  at  1918  prices 
by  the  methods  the  proposed  system  will  supplant  are 
$2.25  per  ton.  With  the  most  unfavorable  combina- 
tion of  conditions,  the  charge  against  the  same  unit 
under  the  recommended  plan  will  not  exceed  this 
figure  at  1918  prices,  while  it  is  entirely  within  reason 
to  hope  that  if  full  use  is  made  of  the  revenue-produc- 
ing possibilities  of  the  upper  floors  of  the  terminals, 
the  figure  can  be  cut  nearly  in  half.  In  other  words, 
the  plan  justifies  itself  economically  from  the  railroad 
standpoint  itself,  without  consideration  of  the  vast 
tangible  and  intangible  advantages  the  shippers  and 
the  public  will  derive,  such  as  reduced  street  congestion 
and  trucking  costs,  increased  despatch  of  goods  through 
the  terminals,  and  release  of  valuable  waterfront  to 
anore  appropriate  uses. 


Cost  of  Construction 

Table  2  shows  in  summarized  form  the  estimated 
cost  of  building  and  equipping  this  initial  installation 
of  the  automatic-electric  system  on  the  basis  of  1918 
prices  for  material  and  labor.  There  may  be  a  ques- 
tion as  to  the  rate  of  interest  it  will  be  necessary  to 


Tablk  2  —  Estimated  Cost  op  Automatic-Electric  System 

A  —  New  Jersey  Classification  Yard 

tht-of-way $442,500 

Pill 2. 161 ,250 

Transfer  platforms 5,760,000 

Other  buildings,  including  steam  and  electric  shops 

and  their  equipment 416, 100 

Electric  viaduct 1 ,050.800 

Other  bridges 890.700 

Tracks 2,639.255 

S13.369.605 

B  —  Beit  Line  in  New  Jersey 

Right-of-way $419,000 

Excavation  and  fill 846,790 

Structures 2,016.350 

Tracks 479.900 

„       w     ,  3,762,040 

C  —  Lackawanna  and  Brie  Interchange  Yards 

Right-of-way $102,300 

Pifl 42,400 

Tracks 266.700 

411,400 

D  —  Tunnels  to  Morris  Street,  Manhattan 

Right-of-way $697,200 

Structures 20.215.820 

Tracks 144.605 

„       m  21.057.625 

E —  Tunnels  to  Forty-seventh  Street,  Manhattan 

Right-of-way $155,000 

Structures 10.080.250 

Tracks 81,025 

*,       m        ,    •    „     ,  iq.31ft.275 

F  —  Tunnels  xn  Manhattan 

Real-estate  easements,  public $492,000 

Real-estate  easements,  private 460,000 

Structures 58 .  061 .  160 

Tracks 605.265 

59.618,425 

O  —  Twelve  Terminals  in  Manhattan 

Right-of-way $18,775,800 

Buildings 37.532.960 

56,308,760 

H  —  Electrical  Installation 

Power  station $2; 500,000 

Substations 2,897,500 

Transformers 262,500 

Transmission 3.950.000 

Interlocking  and  signal  devices 4.000,000 

„        „     .  13,610,000 

/  —  Equipment 

Steam  locomotives $1 ,025,000 

Automatic-electric  cars 6, 695,000 

Tractors 682.200 

Trailers 1 ,050.000 

9.452,200 

Total $  1 87 ,  906 ,  330 

Interest  during  construction  on  above  total  exclusive  of  equipment 
based  on  three-year  construction  period. 

Interest  at  5  per  cent $13,384 . 060 

Grand  total $201,290,390 

Interest  at  6  per  cent $16,060,872 

Giand  total $203,967,202 

Interest  at  7  per  cent ' $18,737,654 

Grand  total $206,644,014 


pay  to  raise  the  money  for  the  enterprise.  Therefore 
the  figures  have  been  developed  for  three  rates,  5,  6 
and  7  per  cent,  which  are  applied  both  to  the  construc- 
tion period  and  as  a  permanent  charge,  reduced  to  a 
per-ton  basis,  against  the  estimated  traffic.  The  totals 
for  the  first  cost  of  the  plant,  ready  to  be  operated,  at 
these  three  interest  rates  are  respectively  $201,290,390, 
$203,967,202  and  $206,644,014.  The  figures  do  not 
include  the  remodeling  of  the  Sixtieth  Street  yard  of 
the  New  York  Central,  as  it  is  felt  that  this  should 
be  taken  care  of  by  the  New  York  Central.  The 
operating  costs  per  ton,  however,  assume  the  same  over- 
head charges  for  the  New  York  Central  as  for  the  New 
Jersey  roads. 

These  estimates  are  based  on  terminal  buildings  with 
two  warehouse  floors  above  the  three  floors  required 
for  railroad  purposes.  It  is  estimated  that  with  money 
at   5  per  cent  all  of  the  twelve  terminals  could  be 


18 


274 


2nte\v  York,  New  Jersey  Poet  anjl>  Habbor  Development  Commission 


built  with  one  additional  loft  floor  for  $8,670,000  addi- 
tional, or  with  two  for  $17,340,000.  Hence  the  total 
cost  of  the  plant  with  the  two  loft  floors  would  be 
$218,630,000. 

The  estimate  is  put  together  in  the  same  form  as 
those  in  Chapters  9  and  10,  covering  the  standard 
elevated  and  underground  marginal  railroads,  with 
nine  main  subdivisions.  The  New  Jersey  joint  yard 
will  be  much  more  costly  than  would  be  required  for  a 
standard  marginal  railroad,  mainly  because  of  the  item 
of  $5,760,000  for  transfer  platforms.  The  belt  line 
in  New  Jersey  will  be  less  expensive  than  estimated 
for  the  marginal  railroad,  because  less  trackage  and 
simpler  structures  will  be  required.  The  Lackawanna 
and  Erie  interchange  yards  will  be  virtually  identical 
in  either  plan. 

There  will  be  practically  no  difference  in  the  costs 
of  the  downtown  Hudson  River  tunnels,  in  the 
standard  underground  railroad  and  the  automatic-elee* 
trie  system,  but  in  the  uptown  tunnel  the  automatic- 
electric  system  has  an  advantage  of  $4,788,352.  In 
Manhattan,  also,  despite  the  greater  length  of  the  auto- 
matic-electric line,  it  has  an  advantage  over  the 
standard  subway  of  $5,385,353,  partly  because  of  the 
smaller  number  of  tracks  in  the  automatic-electric 
plan  —  two  main  tracks  and  a  maximum  of  six  tracks 
at  terminals  as  compared  with  four  and  six  tracks 
throughout  in  the  standard  subway  —  and  partly  be- 
cause of  the  cheaper  construction  at  the  great  depth 
proposed.  Construction  at  this  depth  will  be  cheaper 
because  tunneling  methods  can  be  used  instead  of  the 
expensive  cut-and-cover  methods  of  work  nearer  the 
surface,  where  it  is  necessary  to  underpin  abutting 
buildings  and  maintain  existing  sewers,  water  mains 
and  other  public  utilities  and  conduits. 

In  the  terminals  comes  the  largest  saving  of  all  in 
favor  of  the  automatic-electric  plan.  Twelve  terminals 
for  the  standard  underground  railroad,  it  was  esti- 
mated, would  cost  $103,080,837.  The  twelve  smaller 
double-decked  terminals  for  the  automatic-electric 
system  can,  it  is  believed,  be  built  for  $56,308,760. 
The  saving  in  this  item  alone  is  $46,772,077. 

The  electrical  installation  for  the  plan  recommended, 
embodying  the  automatic  features  and  other  departures 
from  standard  electrification  practice,  will  cost  con- 
siderably more  than  was  estimated  for  the  electrifica- 
tion of  the  standard  subway.  The  same  is  true  of  the 
soecial  electric  equipment,  which,  however,  is  to  re- 
pjace  the  standard  railroad  cars  and  release  them  for 
other  service.  The  total  difference  in  cost  of  the  elec- 
trical features  is  less  than  $12,000,000. 

Using  the  5-per  cent  interest  rate  for  carrying  charges 
during  construction,  the  first  cost  of  the  automatic- 
electric  system  ready  to  be  operated  would  be  $201,- 
290,390  as  compared  with  $241,131,507  in  the  case 
of  the  standard  subway,  an  advantage  of  $39,841,117 
in  first  cost  resting  with  the  automatic-electric  system. 

Increasing  the  interest  rate  one  per  cent  adds  $2,676,- 
812  to  the  first  cost  of  the  automatic-electric  plant; 
therefore,  the  first  cost  at  the  6-per  cent  rate  would 
be  $203,967,202,  and  at  the  7-per  cent  rate, 
$206,644:014. 


Estimated  Cost  at  1920  Peioes 

An  independent  estimate  of  the  cost  of  construction 
on  the  basis  of  prices  prevailing  in  February,  1920, 
was  made  by  the  staff  of  General  Goethals.  His  total, 
using  the  same  type  of  tunnel  assumed  in  the  estimate 
covered  by  Table  2  —  namely,  single-track  tubes  with 
cast-iron  lining — using  also  the  costs  of  electrical  in- 
stallation and  equipment  used  by  the  Commission's 
engineering  office,  and  figuring  interest  during  con- 
struction at  5  per  cent,  was  $255,992,684.  Compared 
with  the  total  in  Table  2  of  $201,290,390,  this  increase 
of  about  25  per  cent  is  believed  to  be  in  substantial 
accord  with  the  increase  in  the  general  price  level  from 
1918  to  February,  1920. 

General  Goethals  estimates  that  using  concrete-block 
lining  for  the  tunnels  instead  of  cast  iron  would  effect 
a  saving  of  $17,666,282  at  1920  prices. 

Operating  Costs 

In  considering  the  relative  operating  costs  of  dif- 
ferent plans  we  have  first  the  two  basic  items  of  direct 
costs  and  fixed  charges.  The  first  embraces  the  labor 
items  in  the  daily  functioning  of  the  plant  and  the 
material  and  labor  items  in  maintaining  it  in  proper 
condition.  The  second  covers  taxes,  rentals  and  in- 
terest on  the  investment. 

The  total  of  direct  costs  increases  as  the  tonnage 
increases.  The  cost  per  ton  remains  fairly  uniform, 
tending  to  decrease  as  the  tonnage  increases  if  the 
plant  is  efficient  and  has  ample  capacity.  The  total 
of  fixed  charges  remains  constant  whatever  the  tonnage, 
so  long  as  the  plant  is  able  to  handle  that  tonnage,  con- 
sequently the  fixed  charges  per  ton  decrease  as  the 
traffic  increases. 

With  respect  to  the  automatic-electric  system, 
designed  for  a  traffic  nearly  double  that  of  the  present 
time,  it  is  assumed  that  increasing  the  tonnage  will 
reduce  the  direct  costs  per  ton  somewhat,  and  the  fixed 
charges  in  substantially  inverse  ratio  to  the  tonnage 
increase.  Under  the  present  system,  however,  the 
existing  facilities  are  overworked.  Increasing  the 
traffic  would  cause  more  congestion  and  so  probably 
add  to  the  direct  costs  per  ton,  while  further  increasing 
it  to  the  amounts  expected  in  1924  and  1929  would 
probably  necessitate  additions  to  the  present  plant,  with 
constant  increases  in  the  total  fixed  charges.  It  is 
therefore  assumed  that  these  additional  items  would 
keep  pace  with  the  tonnage  growth,  and  the  same  unit 
figures,  for  both  direct  costs  and  fixed  charges,  are  used 
for  present  methods,  whatever  the  tonnage. 

Table  3  shows  the  estimated  direct  costs  and  fixed 
charges  by  successive  operations  to  handle  9,000,000 
tons  per  year  over  the  automatic-electric  system,  the 
fixed  charges  being  indicated  in  three  columns  cor- 
responding to  money  rates  of  5,  6  and  7  per  cent. 
Table  4  shows  similar  information  on  the  basis  of 
10,000,000  tons  per  year.  For  ease  of  comparison 
Table  5,  an  amplification  of  Table  19  in  Chapter  6, 
gives  the  corresponding  figures  for  present  facilities. 

Starting  from  these  basic  figures  for  the  present  and 

proposed  plans,  with  the  different  tonnages  and  the 

4 different  interest  rates,  we  may  assume  that  it  may 
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Table  3  —  Elements  in  Estimated  Average  Coat  pes  Ton  at  19)8  Pricks  to  Operate  Automatic-Electric  System,  on  Basis  op  9,030,090  Tons  pbb  Ybar 


Interest  rats  5  per  cent 


Interest  rate  6  per  cent 


Interest  rate  7  per  cent 


Classification  and  switching  at  break-up  yards 

Line  haul,  break-up  yards  to  joint  terminal  yard 

Classification  and  switching  at  joint  yard,  steam  section . 

Transfer-platform  operations  at  joint  yard 

Making  op  and  breaking  up  of  automatic-electric  trains  at 

joint  yard 

Handling  of  automatic-electric  trains  in  transit 

Breaking  up  and  making  up  of  automatic-electric  trains 

at  Manhattan  terminals 

Operation  of  Manhattan  terminals 

Total,  all  operations 

Average  actual  total  per  ton  delivered 

Credit  for  saving  in  car  detention 

Average  net  total  per  ton  delivered 

*  Included  in  figure  for  electric  trains  in  transit. 


Total 
direct 
costs 
(a) 

$0.1067 
.0578 
.0719 
.2044 

.0296 
.0965 

.0202 
.1814 


fO. 7685 
0.7472 


Taxes,  rentals, 
interest  on 
investment 

$0.0105 
.0419 
.0762 
.0587 

* 
.8734 

"     .4708 

SI. 5315 
1.5118 


Total, 
direct  and 

indirect 
(c  =  a+6) 

10.1172 
.0997 
.1481 
.2631 

.0296 
.9699 

.0202 
.6522 

$2.3000 

2.2590 

.1341 

$2.1249 


Taxes,  rentals, 
interest  on 
investment 
M> 

$0.0119 
.0485 
.0883 
.0680 

1.0121 

.5456 

$1.7744 
1.7516 


Total, 
direct  and 
indirect 
(e  =  a+S) 

$0.1186 
.1063 
.1602 
.2724 

.0296 
1.1086 

.0202 
.7270 

$2.5429 

2.4988 

.1341 

$2.3647 


Taxes,  rentals, 
interest  on 
investment 
(/) 

$0.0133 
.0553 
.1007 
.0776 

* 
1.1543 

.6222 

$2.0234 
1.9975 


Total, 
direct  and 

indirect 
fo  =  a+/) 

$0.1200 
.1131 
.1726 
.2820 

.0296 
1.2508 

.0202 
.8036 

$2.7919 

2.7447 

.1341 

$2.6106 


or  may  not  be  desirable  to  amortize  the  proposed  plant 
in  a  given  time,  that  it  may  or  may  not  be  possible  to 
deduct  a  credit  for  rentals  and  warehouse  space  in  the 
upper  stories  of  the  terminals,  and  that  it  may  or  may 
not  be  possible  to  deduct  still  larger  credits  from  the 
renting  of  one  additional  floor  or  two  additional  floors 
of  the  terminals  for  manufacturing  or  office  purposes. 
The  various  possibilities  of  combination  are  brought 


amortization.     Only  three  unit  totals  are  derived,  cor- 
responding to  the  three  rates  of  interest. 

Considering  the  9,000,000  tons  per  year  expected  in 
1924,  the  earliest  year  in  which  the  plant  could  be  put 
into  operation,  the  system  justifies  itself  at  the  5-per 
cent  interest  rate  without  recourse  to  other  credit  than 
the  warehouse-floor  rentals.  The  same  is  true  at  the 
6-per  cent  rate.     At  the  7-per  cent  rate  one  factory 


Table  4  —  Elements  in  Estimated  Average  Cost  per  Ton  at  1918  Prick  to  Operate  Automatic-Electric  System,  on  Basis  or  10,000,000  Tons  per  Year 


Classification  and  switching  at  break-up  yards 

Line  haul,  break-up  yards  to  joint  terminal  yard 

Classification  and  switching  at  joint  yard,  steam  section. 

Transfer-platform  operations  at  joint  yard 

Making  up  and  breaking  up  of  automatic-electric  trains 

at  joint  yard 

Handling  of  automatic-electric  trains  in  transit 

Breaking  up  and  making  up  of  automatic-electric  trains 

at  Manhattan  terminals 

Operations  of  Manhattan  terminals 

Total,  all  operations 

Average  actual  total  per  ton  delivered 

Credit  for  saving  in  car  detention 

Average  net  total  per  ton  delivered 

*  Included  in  figure  for  electric  trains  in  transit. 


Interest  rate  5 

per  cent 

Interest  rate  6 

per  cent 

Interest  rate  7 

per  cent 

Total 
direct 
costs 
(a) 

Taxes,  rentals, 
interest  on 
investment 
(*) 

Total, 
direct  and 

indirect 
fc  =  a+6) 

Taxes,  rentals, 
interest  on 
investment 
W) 

Total, 
direct  and 

indirect 
(«  =  o-h0l 

Taxes,  rentals, 
interest  on 
investment 
(/) 

Total, 
direct  and 

indirect 
(a  =  a+/> 

10.1049 
.0569 
.0693 
.1952 

$0.0094 
.0377 
.0686 
.0528 

10.1143 
.0946 
.1379 
.2480 

10.0107 
.0437 
.0785 
.0612 

10.1156 
.1006 
.1478 
.2564 

10.0120 
.0498 
.0907 
.0698 

SO. 1169 
.1067 
.1600 
.2650 

.0267 
.0885 

* 
.7861 

.0267 
.8746 

• 
.9109 

.0267 
.9994 

1.0389 

.0267 
1.1274 

.0182 
.1714 

.4237 

.0182 
.5951 

* 
.4910 

.0182 
.6624 

* 
.5600 

.0182 
.7314 

SO. 7311 
0.7099 


$1.3783 
1.3606 


$2.1094 

2.0705 

.1341 


$1.5960 
1.5764 


$1.9364 


$2.3271 

2.2863 

.1341 


$2.1522 


$1.8212 
1.7977 


$2.5523 

2.5076 

.1341 


$2.3735 


together  in  Table  6.  The  upper  section  of  the  table 
represents  the  conditions  in  the  plant  as  designed,  with 
three  warehouse  floors  for  each  terminal,  the  lowest 
of  which  is  only  partly  available  for  warehouse  pur- 
poses. The  lower  section  shows  the  decided  advantage 
of  building  the  terminals  one  or  two  stories  higher  to 
provide  manufacturing  or  office  space  at  the  high  rentals 
obtainable. 

With  respect  to  present  facilities,  no  credits  from 
rentals  are  obtainable,  and  no  provision  is  made  for 


or  office  floor  is  required  to  bring  the  operating  cost 
down  to  the  figures  for  present  facilities  of  $2.3255. 
Two  such  floors  would  do  this  with  much  to  spare. 

In  the  case  of  the  10,000,000  tonnage  per  annum, 
for  which  the  plant  is  designed,  and  which  can  be  ex- 
pected by  1929,  the  plant  will  justify  itself  without  any 
manufacturing  or  office  floors,  even  with  money  at 
7  per  cent,  while  a  saving  of  nearly  67  cents  per  ton 
is  indicated  through  the  construction  of  two  such  floors. 

The  difference  in  operating  costs  per  ton,  direct  and 


Table  5  —  Elements  Entering  Into  Average  Coat  per  Ton  at  1918  Prices  to  Operate  Present  Facilities 


Classification  and  switching  at  break-up  yards. . 
Transfer-platform  operations  at  break-up  yards. 

Line  haul  service 

Switching  and  bridging  at  waterfront 

Car-float  operations 

Freight  h*nffling  at  Manhattan  terminals 

Total,  all  operations 

Average  actual  total  per  ton  delivered 


Total 

direct 

costs 

(a) 

$0.1364 

AAAT 

.1024 
.2528 
.3280 
.9416 


$2.4279 
1.6361 


Interest  rate  5  per  cent 


Taxes,  rentals, 
interest  on 
investment 
-     (6) 
$0.0335 
.0078 
.0490 
.1537 
.0500 
.3690 


$0.6630 
6.6164 


Total 

direct  and 

indirect 

(c=:a+b) 

$0.1699 
.6745 
.1514 
.4065 
.3780 
1.3106 


$3.0900 
2.252ft 


Interest  rate  6  per  cent 


Taxes,  rentals, 
interest  on 
investment 
(d) 
$0.0379 
.0089 
.0548 
.1696 
.0567 
.3775 

$0.7054 
0.6529 


Total, 
direct  and 

indirect 
(s  =  o-H) 

$0.1743 
.6756 
.1572 
.4224 
.3847 
1.3191 

$3.1333 
2.2890 


Interest  rate  7  per  cent 


Taxes,  rentals, 
interest  on 
investment 
(/) 
$0.0423 
.0099 
.0606 
.1855 
.0634 
.3860 

$0.7477 
0.6894 


Total, 

direct  and 

indirect 

(ff  =s  o+/) 

$0.1787 
.6766 
.1630 
.4383 
.3914 
1.3276 

$3.1758 
2.3255 
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Tablk  6 — Comparative  Operating  Costs  per  Ton  of  Present  Facilities  and  or  Automatic-Electric  System,  with  Different  Tonnages  and  Interest  Rates 
With  and  Without  Amortization,  and  With  and  Without  Rental  Credits  for  Upper  Floors  or  Terminals —  Basso  on  1918  Phi c as 


Item 


Direct  costs  (a) . . 
Ficel  charge  i  (*>) 


Total  (c=a+b) 

Credit  from  rentals  of  warehouse  floors  (d) 


Total  less  warehouse-rental  credit  (e  = 

c  —  d) 

Amortisation  (/) 


Total  including  amortisation  (g  =  e  +  /).. . 
♦Credit  per  additional  floor  per  terminal  for 

manufacturing  or  office  purposes  (h) . . . . 
Net  cost  per  ton,  one  such  additional  floor 

Excluding  amortisation  (j  =  e  —  h) 

Including  amortisation  (k  =  g  —  A) 

Net  cost  per  ton,  two  such  additional  floors 

Excluding  amortisation  (l  =  e  —  2a) .... 

Including  amortisation  (m  =  g  —  2n) . . . 


Interest  rate  5  per  cent 


Automatio-electrio  system 


Present 
facilities 

$1.6361 
.6164 

$2.2525 


$2.2525 


$2.2525 


2.2525 
2.2525 

2.2525 
2.2525 


9,000,000 

tons 
per  year 

$0.6131 
1.5118 

$2.1249 
.2689 


$1.8560 
.1403 

$1.9963 

.3564 

1.4996 

1.6399 

• 

1.1432 
1.2835 


10,000.000 

tons 
per  year 

$0.5753 
1.333 J 

$1.9364 
.2420 


$1.6944 
.1263 

$1.8207 

.3208 

1.3736 
1.4999 

1.0528 
1.1791 


Interest  rate  6  per  cent 


Interest  rate  7  per  cent 


Automatic-electric  system 


Present 
facilities 

$1.6361 
.6529 

$2.2890 


$2.2890 


$2. ?890 


2.2890 
2.2890 

2.2890 
2.2890 


9,000.000 

tons 
per  year 

$0.6131 
1.7516 

$2.3647 
.2689 


$2.0958 
.1415 

$2.2373 

.3456 

1.7502 
1.8917 

1.4046 
1.5461 


10,000,000 

tons 
per  year 

$0.5758 
1.5761 

$2.1522 
.2420 


$1.9102 
:1274 

$2.0376 

.3110 

1.5992 
1.7266 

1.2882 
1.4156 


Automatio-electrio  system 


Present 
facilities 

$1.6361 
.6394 

$2.3255 


$2.3255 


$2.3255 


2.3255 
2.3255 

2.3255 
2.3255 


9,000.000 

tons 
per  year 

$0.6131 
1.9975 

$2.6106 
.2689 


$2.3417 
.1435 

$2.4852 

.3345 

2.0072 
2.1507 

1.6727 
1.8162 


10.000,000 

tons 
per  year 

$0.5758 
1.7977 

$2.3735 
.2420 


$2.1315 
.1291 

$2.2606 

.3011 

1.8304 
1.9595 

1.5293 
1  6584 


*  Net  cost,  taking  into  account  additional  cost  of  construction. 


indirect,  between  the  existing  facilities  and  those  recom- 
mended can  best  be  understood  in  terms  of  total  annual 
savings  and  net  return  on  investment.  This  informa- 
tion, as  applied  to  the  expected  traffic  in  1929  of 
10,000,000  tons,  and  also  as  applied  to  the  estimated 
ultimate  capacity  of  the  system  of  14,260,000  tons 
(see  page  294),  is  presented  in  Table  7.  In  the  table 
the  net  profit  is  the  excess  over  the  interest  on  the 
investment,  and  the  investment  in  each  case  is  assumed 
to  be  only  that  required  to  build  the  facilities  utilized  — 
varying  from  twelve  terminals  with  three  floors  each 
opposite  the  first  item  to  seventeen  terminals  with  seven 
floors  each  opposite  the  last. 

Operating  Costs  at  1920  Prices 

These  operating  costs,  like  the  construction  costs, 
have  been  ^brought  in  less  detail  to  a  1920  basis  by  the 
application  of  factors  representing  the  increases  in 
prices  of  material  and  labor  and  by  the  use  of  fixed 
charges  based  on  General  Goethals*  estimates. 

At  prices  prevailing  in  January,  1920,  with  money 
at  5  per  cent,  the  cost  per  ton  of  present  operations  was 
estimated  to  be  $2.8237,  as  compared  with  $2.2525  at 
1918  prices.     Handling  10,000,000  tons  per  year,  the 


corresponding  charge  per  ton  against  the  automatic- 
electric  system,  with  two  warehouse  floors  in  service  at 
each  terminal,  is  estimated  at  $2.1753,  as  compared 
with  $1.8207  at  1918  prices.  The  advantage  of  the 
automatic-electric  system,  amounting  to  43  cents  per 
ton  at  1918  prices,  would  thus  be  nearly  05  cents  at 
1920  prices. 

Generally  speaking,  a  rising  labor  market  will  show 
an  increasing  advantage  of  the  automatic-electric 
system  over  present  methods  because  labor  is  such  a 
large  factor  in  operations  by  present  methods;  while  a 
falling  market  will  probably  not  wipe  out  that  increase, 
because  the  wage  scales  of  skilled  operators  are  not 
likely  to  fall  as  rapidly  as  construction  costs. 

Saving  in  Car  Detention 

Included  in  all  of  these  estimates  of  operating  costs 
of  the  automatic-electric  system  are  credits  for  the 
saving  in  car  detention.  Under  the  present  system  of 
operation  it  requires  approximately  three  and  one-half 
days  for  a  freight  car  to  complete  the  cycle  from  the 
break-up  yards  of  the  carriers  to  Manhattan  and  return. 
At  10,000,000  tons  of  freight  annually  this  means 
about  2,700,000  car  days.     Under  the  automatic-eleo- 


Table  7  —  Annual  Savings 


and  Net  Profit  Over  Interest  on  Investment  Derivable  from  Automatic-Electric  S  totem 
Interest  rate  5  per  oent 


Interest  rate  0  per  cent 


Interest  rate  7  per  cent 


Net 

Saving         Total  profit, 

per  annual  per 

ton  saving         Investment    oent 


On  Basu  o/ 10,000,000  Tom  Ywiy  Traffic 

(1)"X^^y^^.*^.T"  10.1898  $1.8*8.000  $192,620,000  0.99 

(2)  ^^JSS^!!^.^^^  ."18  4.318.000  201.290.000  2.15 

<3>  ^c^  .™  7.526.030  203.960.000  3.57 

(4)  ^T^See^  10734  10.734.000  218.630.000  4.90 
'   On  BMfr  o/H.260.000  Tmt  Ymh  Tnjc 

m*^^*^!???.??*  10.3033  I5.1S1.000  *239.«0,000  2.16 

W  ^SS^^""^.*90""  .6053  8,632,000  251.730.000  3.43 

V^&ttfSSfcSSF.??  .mi  13,200.000  20i.010.000  i.OO 

(4)  nttM2&!fi£&..'??-  l.M»  .17.mi.000.  27e.M0.000  «.« 

r  » 

•Loss. 


Saving 

Total 

per 

annual 

ton 

saving 

Net 

profit,  Saving 
psr  per 

Invostment     cent  ton 


$0.0094  $94,000  $195,180,000  ....  $0.1771* 

.2514  2.514,000  203,970.000  1.24  .0349 

.5624  5.624,033  212,760,000  2.64  .3880 

.8734  8,734.033  221.553,033  3.91  .6371 

$0.2035  $2  973  033  $242,720,033  1.22  $0.0357 

45.05  6.501  033  2n,  170,033  2.55  .2377 

.7615  10.859,033  267.620.033  4.08  .5983 

1.0725  15.294.039  280.070,033  5.45  .8939 


Total 
annual 
saving 


Investment 


Net 
profit, 

P2T 

cant 


$1,771,000»  $197,74O,O00*  -0.90 

649,000  208,650.000  0.3 

3,660,033  215,560.003  1.70 

6,671,033  224,470.000  2.98 

$794,003  $245,880,003  0.31 

4.245,033  258,503.030  1.61 

8,539.000  271.120.000  3.16 

12,834.000  283.740,000  4.61 


99Ssas»ap 
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trie  system,  in  which  the  standard  cars  ordinarily  are 
brought  inbound  only  as  far  as  the  joint  yard,  they 
will  complete  their  cycle,  it  is  estimated,  in  an  average 
of  about  thirty-six  hours.  This  means  900,000  car  days 
to  handle  10,000,000  tons,  or  a  saving  of  about  1,800,- 
000  car  days. 

The  value  of  a  car  day  depends  greatly  on  the  volume 
of  traffic  moving.  The  rules  of  the  American  Railway 
Association  have  established  75  cents  per  day  as  the 
standard  charge  against  one  road  for  the  holding  of  a 
car  of  another  road.  At  this  price  the  1,800,000  car 
days  amount  to  $1,350,000  per  year,  or  $.1350  per  ton. 
In  times  of  heavy  traffic,  when  there  is  a  shortage  of 
cars,  the  actual  value  of  these  cars  released,  though  not 
computable,  will  be  much  greater. 

Part  of  this  saving  in  car  detention  through  the 
automatic-electric  system  is  due  to  the  reduced  distance 
traveled  by  the  standard  car.  Part  of  it  is  due  to  the 
elimination  of  delays  and  slow  movements.  The 
average  time  in  transit  for  a  shipment,  between  the 
break-up  yard  and  a  Manhattan  pier  station,  is  42^ 
hours.  The  automatic-electric  system  will  cut  it  to 
about  16  hours.  This  saving  of  26  hours  will  go  into 
the  pocket  of  the  shipper  or  consignee. 

Reduction  in  Empty  Car  Movement 

In  Chapter  6,  page  165,  is  set  forth  the  high  per- 
centage of  empty  car  movement,  for  one  cause  or 
another,  both  to  and  from  the  Manhattan  terminals. 
The  difference  to  be  effected  in  this  respect  can  be 
visualized  if  we  trace  out  the  movement  of  a  certain 
car  under  the  present  system  and  the  proposed. 

Suppose  the  Erie  brings  in  a  loaded  Lackawanna 
car,  destined  for  Pier  39,  Hudson  River.  It  passes 
through  the  break-up  yard  at  Croxton,  and  then  is 
drawn  in  a  short  train  to  Jersey  City,  put  on  a  car 
float,  towed  to  Pier  39  and  unloaded.  Then,  although 
goods  are  at  hand  at  Pier  39  to  fill  it,  it  belongs  to  the 
Lackawanna  and  must  be  returned  to  it.  Hence  it  is 
floated  empty  back  to  Jersey  City,  hauled  back  to 
Croxton,  classified  again  there,  delivered  to  the  Lacka- 
wanna, classified  a  third  time  in  the  Lackawanna's 
Secaucus  yard,  hauled  to  Hoboken,  and  then  perhaps 
floated  to  the  Lackawanna's  Pier  41,  two  doors  from 
Pier  39,  to  receive  a  load.  Then  it  is  returned  to 
Secaucus  yard  and  classified  a  fourth  time  according 
to  its  outbound  destination. 

Under  the  proposed  system  this  car,  after  originally 
passing  through  Croxton  yard,  will  be  hauled  via  the 
belt  line  to  the  joint  yard.  Presumably  its  contents 
will  be  consigned  to  the  union  terminal  in  Manhattan 
nearest  Pier  39,  but  whichever  of  the  twelve  is  to  re* 
ceive  them,  the  car  will  in  days  of  normal  traffic  be 
switched  to  one  of  the  Lackawanna  platform  tracks. 
Discharging  its  load  upon  trailers  at  the  inbound  sec- 
tion  of  the  platform,  it  will  pass  along  to  the  outbound 
section  and  receive  its  new  load,  whence  it  will  be  re- 
moved to*  the  forwarding  yard  and  thence  to  Secaucus 
yard,  ready  to  be  classified  and  despatched  in  an  out- 
bound train. 

The  enormous  saving  possible  in  extra  movements 
within  the  terminal  district  is  taken  into  account  in 
the  estimates  of  yard  and  line-haul  costs. 


Better  Loading  of  Cars 

Under  the  present  methods  the  Erie  may  load  a  car 
at  Duane  Street,  another  at  Pier  39  and  still  another 
at  Pier  7,  East  River,  all  for  the  same  point.  There 
may  be  no  more  freight  at  the  three  points  in  a  daj 
than  would  go  into  one  car,  but  to  meet  the  competition 
with  other  roads  the  Erie  must  provide  the  three  cars, 
and  despatch  each  when  a  certain  very  small  minimum 
load  has  been  obtained.  Under  the  proposed  system 
all  Erie  freight  for  the  destination  in  question  will  be 
brought  together  at  the  transfer  station  in  New  Jersey. 
The  probable  result  will  be  the  making  up  and  despatch- 
ing of  one  car  better  loaded  than  any  of  the  three  under 
the  present  system. 

The  same  saving  may  be  applied  to  inbound  freight. 
One  shipper  from  the  point  in  question  may  consign 
his  goods  to  Duane  Sti  set,  another  to  each  of  the  other 
stations.  The  same  train  may  bring  in  partly  loaded 
cars  for  each  station.  Under  the  proposed  plan,  since 
bulk  is  to  be  broken  in  any  event  at  the  New  Jersey 
transfer  station,  the  freight  can  all  be  loaded  into  one 
car,  and  the  other  cars  need  not  come  to  the  Port  Dis* 
trict  at  all. 

IV  —  OTHER  BENEFITS  OF  AUTOMATIC: 

ELECTRIC  SYSTEM 

While  the  automatic-electric  system  is  amply  justi- 
fied by  the  saving  in  railroad  terminal  operations,  in 
the  benefits  of  which  the  public  is  bound  to  share,  there 
are  numerous  other  benefits  which  will  go  largely  or 
wholly  to  the  public.  These  include  reduction  of  truck 
delays  at  terminals,  reduction  in  trucking  distances, 
increased  average  loading  of  trucks,  adaptability  of 
system  to  recommended  improved  food-distribution  sys- 
tem, reduction  of  trucking  of  milk,  produce  and  live 
poultry  from  New  Jersey,  reduction  of  spoiling  of 
perishable  foodstuffs,  decreased  maintenance  of  city 
streets,  release  of  waterfront  for  shipping  purposes, 
increased  real-estate  values,  increased  commercial 
..♦apseity  of  Manhattan. 

Trucking  Benefits 

Trucking  losses  under  existing  conditions  are  dis- 
cussed at  some  length  in  Chapter  17,  beginning  On 
page  294.  While  a  number  of  them  have  little  relation 
to  the  railroad  terminal  situation,  others  will  be 
greatly  reduced  if  the  automatic-electric  system  is  put 
into  operation,  and  the  combined  effect  will  be 
Incalculable. 

Reduced  Truck  Delays  —  Tables  4,  5,  6  and  7  of 
Chapter  17  show  and  classify  the  delays  to  trucks  at 
railroad  piers  as  disclosed  by  the  Commission's  clock- 
ing. On  the  basis  of  a  yearly  traffic  of  10,000,000 
tons  the  estimated  annual  saving  through  the  elimina- 
tion of  unnecessary  delays  at  the  automatic-electric 
terminals  is  $1,648^000. 

Reduced  Trucking  Distances  —  Under  existing  con- 
ditions the  shipper  or  consignee  must  haul  his  goods 
to  or  from  a  terminal  of  the  particular  railroad  with 
which  he  is  doing  business,  and  frequently  because  of 
congestion  he  cannot  use  the  nearest  terminal  of  that 
railroad.  Consequently  there  is  much  north-and-south 
haul  that  can  be  eliminated  when  each  automatic-elec- 
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trie  station  is  a  union  station  and  the  stations  are 
centrally  located  in  zones  of  substantially  equal  traffic. 
On  the  10,000,000-ton  basis  the  estimated  annual  sav- 
ing on  this  score  is  $1,154,000. 

Increased  Average  Truck  Loads  —  The  average  truck 
load,  the  Commission's  clockings  show,  is  far  below  the 
capacity  of  the  truck.  This  is  due  partly  to  one-way 
empty  movement  and  partly  to  the  necessity  of  deliver- 
ing small  consignments  to  or  receiving  them  from  sev- 
eral railroads.  Consolidation  of  the  terminals  will 
make  it  possible  to  deliver  these  small  consignments  at 
one  point,  and  so  will  tend  to  eliminate  the  hauling  of 
pu,-t  loads  between  terminals.  Trucks  delivering  goods 
at  a  joint  terminal  will  also  be  more  likely  to  obtain 
return  loads.  While  the  effect  on  the  average  truck 
load  can  hardly  be  computed,  it  should  be  considerable. 

Reduced  Trucking  of  Foodstuffs  —  Milk,  produce 
and  live  poultry  are  all  unloaded  in  large  quantities 
from  cars  at  the  New  Jersey  waterfront  yards  and 
trucked  via  the  ferries  to  Manhattan.  The  automatic- 
electric  system,  as  pointed  out  elsewhere,  will  render 
all  of  this  trucking  unnecessary  by  making  possible 
direct  delivery  from  the  proposed  joint  yard  to  any 
point  in  Manhattan  reached  by  the  system. 

Likewise  the  local  trucking  of  foodstuffs  within  Man- 
hattan and  from  the  primary  market  in  Manhattan  to 
other  parts  of  the  Port  will  be  greatly  reduced  if  the 
improved  food-distribution  system  proposed  by  the 
Commission  (see  Chapter  20)  is  adopted. 

Combined  Effect  of  Trucking  Benefits  —  All  of  these 
trucking  benefits  will  work  together  and  tend  to  aug- 
ment each  other.  For  example,  the  elimination  of 
costly  delays  at  terminals  will  encourage  the  use  of 
larger  trucks  and  consequently  larger  loads.  Reduc- 
tion in  time  and  distance  and  increase  of  loads  will 
work  to  reduce  the  number  of  trucks  required,  and 
those  remaining  will  be  able  to  move  more  continu- 
ously. The  cumulative  effect  in  reducing  street  con- 
gestion, if  calculable,  would  unquestionably  warrant 
a  large  expenditure  by  the  public. 

Decreased  Maintenance  of  Streets 

Tied  up  with  this  great  reduction  in  trucking  is  the 
matter  of  street  maintenance.  If  a  considerable  per- 
centage of  the  trucking  now  done  is  unnecessary,  it 
follows  that  the  lives  of  our  pavements,  to  maintain 
which  requires  a  large  public  expenditure  annually, 
can  be  considerably  prolonged  when  the  unnecessary 
trucking  is  eliminated.  This  benefit  of  the  automatic- 
electric  system  should  soon  show  in  reduced  taxes. 

Improvements  in  Food  Distribution 

Elimination  through  the  automatic-electric  system  of 
unnecessary  trucking  of  foodstuffs  is  only  incidental 
to  the  more  direct  public  benefit  of  fresher  food. 
Every  rehandling  perishable  foodstuffs  undergo,  every 
unnecessary  mile  they  are  trucked,  contribute  to  the 
loss  of  freshness.  Deterioration  begins  when  fruits 
are  bruised  in  handling,  or  when  refrigerated  goods  are 
exposed  to  warm  temperatures  during  transfer,  and  it 
increases  in  the  hours  or  days  that  lapse  before  the 
goods  reach  the  consumer.  The  food-distribution  plan 
proposed  by  the  Commission,  which  can  function  only 


if  the  automatic-electric  system  is  installed,  will  lessen 
the  rehandling,  the  exposure  to  damaging  temperatures 
and  the  lapse  of  time  from  freight  car  to  kitchen. 

The  public  should  also  be  able  to  buy  this  fresher 
food  at  lower  prices.  The  deterioration  referred  to 
often  becomes  actual  decay,  and  the  dealers  must 
make  up  for  the  loss  of  unsalable  goods.  The  unneces- 
sary trucking  and  other  waste  of  the  present  methods 
also  entail  expenses  that  must  be  met  in  the  prices 
of  the  goods.  The  benefit  of  the  automatic-electric 
system  from  the  standpoint  of  the  public's  food  supply 
is  another  large  though  incalculable  one. 

Release  op  Hudson  River  Waterfront 

Chapter  21  sets  forth  the  advantage  to  be  derived 
from  the  release  of  Manhattan's  Hudson  River  water- 
front. This  waterfront  is  in  great  demand  by  steam- 
ship companies,  particularly  those  operating  trans- 
atlantic passenger  lines,  and  such  use  of  it  is  undoubt- 
edly more  appropriate  than  use  by  railroad  companies 
that  can  be  accommodated  inland.  Furthermore,  the 
entire  pier  layout,  which  consists  mainly  of  narrow 
single-story  piers  with  little  in  the  way  of  supporting 
warehouses,  requires  reorganization  to  conform  to  the 
noeds  of  present-day  shipping;  but  only  through  the 
release  of  a  considerable  number  of  the  existing  piers, 
such  as  the  construction  of  the  automatic-electric  sys- 
tem will  accomplish,  can  an  effective  start  be  made  at 
the  waterfront  without  working  hardship  on  its  present 
occupants. 

The  New  Jersey  waterfront  opposite  Lower  Man- 
hattan is  no  less  in  need  of  reorganization,  inasmuch 
as  it  is  occupied  largely  with  railroad  yards  to  the 
exclusion  of  steamships.  The  possibilities  of  this 
waterfront  are  discussed  in  Chapter  22.  The  auto- 
matic-electric system  will  not  of  itself  remove  enough 
tonnage  from  the  waterfront  to  make  extensive  changes 
possible,  but  through  it,  the  removal  of  interchange 
and  the  consolidation  of  lighterage*  and  car-float  opera- 
tions, it  is  estimated  that  50  per  cent  of  the  water- 
front in  railroad  use  will  be  released  and  can  be  devel- 
oped for  steamship  terminals  with  direct  service. 

Increased  Real-Estate  Values  and  Capacity 

for  Business 

The  automatic-electric  system  and  its  accompanying 
benefits  will  tend  to  make  all  of  the  central  part  of  the 
Port  a  more  desirable  place  in  which  to  do  business. 
Companies  that  have  contemplated  moving  their  estab- 
lishments to  other  ports  will  see  the  advantage  of 
remaining  at  New  York,  and  new  enterprises  will  be 
attracted.  Real-estate  owners  who  have  been  discour- 
aged from  erecting  modern  business  buildings  on  their 
property  because  of  the  uncertainty  of  attracting  ten- 
ants will  find  this  all  changed,  and  the  demand  for 
space  a  strong  incentive  to  modern  development.  The 
commercial  and  industrial  capacity  of  the  territory 
reached  by  the  system  will  be  greatly  increased,  and  the 
entire  Port  District  will  receive  a  new  impetus. 

Store-Door  Delivery 

The  Commission  in  its  epitomized  recommendations 
urges  the  inauguration  of  partial  or  voluntary  store- 
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door  delivery  as  a  measure  for  immediate  relief.  The 
nutomatic-electric  system  is  admirably  adapted  to  a  con- 
tinuation of  this  voluntary  procedure.  In  the  case  of 
small  shipments,  the  trailer  trucks  can  be  run  upon  the 
drays  and  delivered  at  the  store  door  without  further 
handling.  Shipments  too  large  for  the  individual 
trailer  trucks  can  be  transferred  from  the  cars  to  special 
truck  bodies  at  the  joint  yards,  hauled  on  roofless  auto- 
matic-electric cars  to  any  of  the  Manhattan  terminals 
and  there  transferred  to  motor-truck  chassis  for  deliv- 
ery at  the  store  door. 

Summary  of  Items  of  Saving 

A  summary  of  the  items  of  saving  of  the  automatic- 
electric  system  is  presented  in  Table  4  of  Part  I,  the 

Table  8  —  Saving  by  Automatic-Electric  System  on  Basis  of 
10,000,000  Tons  Handled  Annually 

1.  Saving  over  present  system  in  railroad  operation..  $4,318,000 

2.  Saving    in  truck  delays  1,648,000 

3.  Saving  in  trucking  distances 1,154,000 

Total $7,120,000 

Per  cent  above  5%  interest  on  $201,190,000 8.54% 

4.  Net  rentals  from  two  additional  loft  floors 6,416,000 

Total  saving 18,888,000 

Per  cent  above  5%  interest  on  $218,630,000 6.22% 

Important  Items  of  Saving  Impracticable  to  Estimate  Accurately 

5.  Increased  average  loading  of  railroad  cars. 

6.  Increased  average  loading  of  trucks. 

7.  Saving  to  public  through  quicker  terminal  movement 

8.  Reduction  in  trucking  expense  to  tenants  of  terminal  buildings. 

9.  Reduction  of  trucking  of  milk,  produce  and  live  poultry  from  New 

Jersey. 

10.  Inherit  possibilities  of  saving  in  spoiling  of  food. 

11.  Decreased  maintenance  In  city  streets. 

12.  Freedom  from  interruption  by  fog  and  Ice. 

13.  Increased  real  estate  values. 

14.  Increased  commercial  capacity  of  all  Manhattan. 

summary  of  the  Commission's  joint  report.  It  is  here 
reproduced  as  Table  8. 

V  —  WIDER  USES  OF  SYSTEM 

The  automatic-electric  system,  demonstrated  to  be 
economically  justifiable  and  highly  desirable  merely 
as  a  substitute  for  the  pier-station  operations  of  the 
New  York  Central  and  the  New  Jersey  railroads  in 
lower  Manhattan,  has  much  wider  possibilities.  With 
the  provision  of  the  necessary  rail  connection  in  upper 
Manhattan  and  of  additional  terminals  in  the  system 
itself,  it  can  be  made  to  accommodate  the  pier-station 
freight  of  the  New  York,  New  Haven  &  Hartford  and 
the  Long  Island  railroads ;  and  by  the  expansion  of  the 
general  idea  through  additional  tunnels,  yards  and  ter- 
minals, all  of  the  railroads  of  the  Port  can  be  made 
to  serve  all  of  Manhattan,  Brooklyn,  Newark  and  other 
sections  which  now  depend  primarily  on  the  service 
of  one,  two  or  three  railroads. 

New  Haven  and  Long  Island  Tonnage 

A  plan  which  on  the  one  hand  closed  the  East  River 
pier  stations  of  the  New  Jersey  roads  and  left  those 
of  the  New  Haven  and  Long  Island,  and  on  the  other 
hand  excluded  the  New  Haven  and  Long  Island  from 
union  terminals  in  the  heart  of  Manhattan,  might  meet 
with  serious  objection  from  the  railroads  interested. 
This  objection  can  be  removed  by  the  inclusion  of  all 
roads. 

In  1914  the  Manhattan  pier-station  tonnage  of  the 
New  Haven  and  Long  Island  was  887,056  tons.  The 
same  figure  was  used  for  1929,  as  there  has  been  little 
increase  in  the  last  fifteen  years.     A  larger  percentage 


of  their  tonnage  is  outbound  than  in  the  case  with  the 
New  Jersey  railroads,  so  that  a  larger  part  of  the 
additional  load  would  fall  where  it  could  best  be 
handled.  The  total  would  come  well  within  the  esti- 
mated capacity  of  the  system  of  14,260,000  tons  per 
annum,  although  the  excess  capacity  would  not  be  suffi- 
cient to  provide  much  farther  into  the  future. 

Expansion  of  System 

Time  has  not  been  available  for  elaboration  of  the 
system  in  as  great  detail  as  was  applied  to  the  initial 
development,  but  the  outline  summary  of  the  com- 
prehensive plan,  shows  its  general  characteristics. 

Utilizing  the  same  joint  yard  in  New  Jersey  and 
the  same  Hudson  River  tunnels,  a  new  Manhattan  loop 
branches  from  the  original  loop,  and  passing  through 
both  the  west  and  east  sides  of  upper  Manhattan,  con- 
nects with  a  second  joint  yard  tentatively  located  on 
Wards  and  Randalls  islands.  The  expanded  system 
opens  up  virtually  all  of  Manhattan  to  all  of  the  rail- 
roads of  both  the  New  Jersey  and  the  New  York  groups 
on  equal  terms.  The  various  possible  routes  can  read- 
ily be  traced  out  on  the  map.  The  three  New  York 
roads  will  use  the  return  route  through  New  Jersey, 
as  will  the  New  York  Central  in  the  initial  develop- 
ment, while  the  New  Jersey  roads  to  reach  upper  Man- 
hattan will  use  both  loops. 

The  plan  shows  a  station  in  the  Bronx.  Such  a  sta- 
tion would  be  especially  desirable  as  a  point  of  delivery 
of  foodstuffs  to  a  secondary  market  center  in  its 
vicinity. 

The  Commission  does  not  advocate  building  the  joint 
yard  for  the  New  York  railroads  on  Wards  and  Ran- 
dalls islands,  which  could  be  more  appropriately  turned 
into  public  parks.  The  yard  should  preferably  be  built 
near  the  East  River  in  either  Queens  or  the  Bronx, 
where  a  suitable  site  could  doubtless  be  found.  Either 
location  would  be  accessible  to  all  three  New  York 
railroads  through  the  New  York  Connecting  Railroad. 

The  expanded  system  has  three  principal  advantages 
over  the  initial  development: 

1.  It  brings  the  New  York,  New  Haven  &  Hartford 
and  the  Long  Island  railroads  into  the  automatic-elec- 
tric plan  on  equal  terms  with  the  other  railroads. 

2.  It  gives  direct  service  from  all  of  the  railroads 
to  sections  of  Manhattan  without  any  such  service  or 
dependent  wholly  on  one  road. 

3.  It  provides  a  complete  solution  of  the  Riverside 
Park  problem. 

The  third  advantage  is  of  great  importance.  The 
Commission  has  not  heretofore  discussed  the  complexi- 
ties of  the  New  York  Central  problem  above  Sixtieth 
Street  —  whether  it  is  possible  at  once  to  provide  the 
needed  trackage,  which  the  railroad  company  now  lacks, 
to  handle  the  traffic  efficiently,  and  place  this  trackage 
where  it  will  not  be  aesthetically  objectionable.  It  is 
not  necessary  to  discuss  them  now,  for  the  expanded 
system  eliminates  the  problem  entirely.  The  initial 
development  removes  the  tracks  south  of  Sixtieth 
Street,  retaining  only  the  Thirty-third  Street  yard  as 
a  float-bridge  yard.  The  expanded  system  will  elimi- 
nate those  from  Sixtieth  Street  to  Spuyten  Duyvil. 
Additional  tracks,  as  a  part  of  the  joint  belt-line  sys- 
tem, will  need  to  be  laid  along  the  Harlem  River  line 
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from  Spuyten  Duyvil  to  Mott  Haven  Junction  and  a 
connection  constructed  with  the  New  York  Connecting 
Railroad.  General  merchandise  freight  and  express 
handled  by  the  automatic-electric  system  will  take  this 
route.  Much  of  the  New  York  Central's  lighterage 
traffic  can  be  diverted  to  the  West  Shore,  while  auxiliary 
lighterage  and  car-float  terminals  to  serve  the  New  York 
Central  territory  east  and  south  of  Albany  can  be 
established  on  the  East  River  in  the  vicinity  of  Port 
Morris. 

Here  again  the  great  advantage  of  non-interference 
with  present  operations  is  apparent.  Solutions  of  the 
Riverside  Park  problem  that  leave  the  New  York  Cen- 
tral on  the  west  waterfront  make  necessary  the  expen- 
sive piecemeal  reconstruction  under  traffic,  and  the 
unsightliness  of  the  park  for  many  years. 

VI  —  CONCLUSION 

The  Commission  urges  the  installation  of  the  auto- 
matic-electric system  as  the  solution  of  the  West  Side 
and  Manhattan  freight-distribution  problem.      Such  a 


system  will  be  vastly  cheaper  to  operate  than  the 
present  pier-station  system  and  can  be  installed  at  a 
sufficiently  low  cost  to  enable  the  tonnage  available  to 
carry  the  interest  burden  from  the  start  of  operation, 
while  it  will  have  a  margin  of  expansion  sufficient  to 
handle  the  traffic  for  a  considerable  period  into  the 
future,  the  total  operating  cost  per  ton  decreasing  as 
the  traffic  increases. 

Besides  the  direct  benefits  derived  from  the  reduced 
operating  costs,  the  indirect  benefits  through  reduced 
trucking  costs  and  delays,  released  waterfront, 
increased  real-estate  values  and  .the  like  will  be 
incalculable. 

Through  the  construction  of  additional  tunnels,  ter- 
minals and  yards,  the  automatic-electric  system  is 
capable  of  expansion  throughout  the  Port  if  future 
conditions  warrant.  The  solution  of  the  entire  Port 
problem  depends  upon  a  correct  solution  of  the  Man- 
hattan problem,  and  the  Commission  urges  the  adoption 
of  the  automatic-electric  plan  as  that  correct  solution. 


CHAPTER  15 

Railroad  Service  for  Long  Island 


That  part  of  Long  Island  within  the  Port  District— 
that  is,  the  boroughs  of  Brooklyn  and  Queens,  City  of 
New  York  —  has  all-rail  service  from  the  Long  Island 
Railroad  direct,  and  via  the  New  York  Connecting  Rail- 
road from  the  New  York,  New  Haven  &  Hartford  Rail- 
road. The  other  trunk  railroads  of  the  Port  also  give 
servioe  to  the  two  boroughs,  but  all  depend  on  some 
form  of  marine  service.  The  Pennsylvania  Railroad, 
which  controls  the  Long  Island  and  is  a  half-owner 
of  the  New  York  Connecting  Railroad,  utilizes  those 
roads  in  conjunction  with  a  car-float  service  across  the 
Upper  Bay,  between  its  Greenville  yard  and  Bay 
Ridge,  Brooklyn.  The  other  New  Jersey  railroads 
and  the  New  York  Central  reach  only  the  vicinity  of 
the  waterfront  —  some  through  a  small  number  of  pier 
md  float-bridge  terminals  of  their  own   (see 


at  the  southerly  end  connection  will  be  afforded  with 
the  New  Jersey  roads  temporarily  by  car  ferry  and 
ultimately  by  a  tunnel  or  tunnels  providing  direct  rail 
access^  At  intervals  along  the  route  there  will  also 
be  connections  with  the  Long  Island  Railroad. 

The  middle  belt  line  will  provide  service  from  all 
railroads  cf  the  Port  District,  not  only  for  Brooklyn 
and  Queens,  but  for  all  of  Long  Island  via  the  rails 
of  the  Long  Island  Railroad,  and  from  it  will  lead 
various  inner  or  waterfront  belts  along  the  waterfront 
of  Brooklyn  and  Queens. 

Queens 

To  the  Borough  of  Queens  the  Commission's  plan 
brings  the  possibility  of  development  of  the  northerly  or 
East  River  and  Flushing  Bay  waterfront  by  a  marginal 


Bay  Front  of  a  Part  of  New  York  Dock  Company's  Terminal     ~  Brooklyn's  Most  Extensive  Private  Terminal 


Chapter  6,  "Present  Railroad  Facilities,  Methods, 
Tonnages  and  Costs,"  page  137),  and  all  through 
private  float-bridge  terminals. 

These  private  float-bridge  terminals  are  all  union 
terminals  for  the  freight  of  all  railroads  of  the  Port 
District.  They  consist  of  the  Bush  Terminal,  the 
facilities  of  the  New  York  Dock  Company,  the  Jay 
Street  Terminal  and  the  three  Long  Island  terminals 
of  the  Brooklyn  Eastern  District  Terminal  Company. 
AH  of  them  are  described  briefly  in  Chapter  6,  pages 
137  and  138,  and  the  facilities  of  the  Bush  Terminal 
and  the  New  York  Dock  Company,  which  include  piers 
and  warehouses  utilized  by  ships  in  all  trades,  are 
described  at  greater  length  in  Chapter  18,  "Ware- 
housing." 

The  freight  service  Brooklyn  and  Queens  receive 
under  the  present  system  is  not  well  co-ordinated,  con- 
sisting as  it  does  of  a  series  of  unrelated  units,  and  ex- 
cept where  direct  rail  connections  are  available  it  is 
unduly  expensive  to  the  carriers,  to  the  private  termi- 
nals, and  so  indirectly  to  the  industries  and  inhabitants 
of  the  two  boroughs. 

The  Commission's  plan  contemplates  the  use  of  part 
of  the  Long  Island  Railroad  and  all  of  the  New  York 
Connecting  Railroad  as  a  middle  belt  line.  This  line 
will  be  connected  by  rail  at  the  northerly  end  with  the 
New  Haven  and  New  York  Central  railroads,  while 


railroad  leading  from  the  middle  belt  near  its  northerly 
end  and  connecting  with  the  Long  Island  Railroad  at 
or  near  Flushing  Creek.  For  the  marsh  land  districts 
of  this  section,  canalization  after  Type  VI  of  Chapter 
23  under  the  head  of  "  Suggested  Plans  "  has  its  possi- 
bilities. Types  II,  III,  IV,  V  and  IX  are  suggested  for 
this  shore,  although  it  is  probable  that  most  of  the  sec- 
tion will  develop  industrially  before  its  commercial  de- 
velopment comes,  and  that  quay  development  with  sheds 
like  those  of  Type  IV  will  be  meet  suitable  at  first. 

To  the  westerly  or  East;  River  shore  the  same  possi- 
bilities can  be  developed  by  means  of  an  inner  or  water- 
front belt  line  extending  from  a  connection  at  its  north- 
erly end  with  the  middle  belt  line,  along  the  shore  to  a 
connection  with  the  Long  Island  Railroad  near  the 
mouth  of  Newtown  Creek. 

A  quay  development  along  the  westerly  shore  with 
sheds  after  Type  IV  of  "  Suggested  Plans  "  is  probably 
the  most  suitable,  although  piers  created  by  dredging 
out  slips  inshore  of  the  pierhead  line  are  possible. 

The  improvement  of  the  East  River  as  outlined  in 
Chapter  24,  "  Channel  Improvement,"  is 'nearly  as  vital 
to  the  Borough  of  Queens  as  is  the  belt  line  system. 

In  1914  the  rail  tonnage  in  the  district  to  be  served 
by  this  inner  belt  totalled  3,172,000  tons,  but  all  but 
225,000  tons  of  this  was  interchange  between  the  Long 
Island  Railroad  and  all  other  railroads  of  the  Port,  and 
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1,715,000  tons  of  it  was  coal,  coke  and  similar  com- 
modities. This  tonnage  together  with  the  tonnage 
which  would  be  induced  by  such  a  water  belt  line  indi- 
cates the  possibility  of  building  the  line  at  some  time  in 
the  near  future.  It  is  to  be  served  when  built  both  by 
rail  direct  and  by  a  float-bridge  station  about  midway  of 
its  length,  connecting  it  immediately  with  all  the  rail- 
heads of  the  Port. 

The  southerly  or  Jamaica  Bay  she  re  of  Queens  is 
to  be  served  by  an  inner  or  waterfront  belt  line  con- 
necting with  the  middle  belt  line  and  by  means  of  it 
with  all  the  railroads  of  the  Port  District. 

The  city's  plan  as  outlined  on  a  map  compiled  and 
prepared  in  conformity  with  instructions  from  the  Hoard 
of  Estimate  and  Apportionment  under  date  of  Janu- 
ary 1,  1915,  contemplates  a  main  channel  1,000  ft. 
wide  along  the  pierhead  line,  paralleling  the  shores 
of  the  Bay,  with  basins  of  some  length  extending 
inshore. 


tonnage,  but  thinks  that  the  line  should  be  built  in  two 
s  ections  —  the  most  northei  ly  to  be  served  by  float 
bridges  connecting  with  all  tiie  railheads  of  the  Port, 
the  most  southerly  by  direct  connection  with  the 
middle  belt  line  and  a  float  bridge  station  connecting 
it  immediately  with  all  tho  railheads  of  the  Port,  and  the 
two  sections  to  be  joined  ultimately  by  an  over  or  under 
crossing  of  Gowanus  Canal. 

In  April,  1918,  a  committee  composed  of  citizens  of 
the  Borough  of  Brooklyn  and  representatives  of  the 
United  States  Railroad  Administration  was  formed  to 
study  and  report  on  means  of  relieving  the  freight  con- 
gestion in  Brooklyn. 

In  July,  1918,  this  committee  made  a  report  recom- 
mending the  construction  of  a  double-track  electrically 
operated  railroad  located  in  the  streets  and  on  the 
uplands  and  extending  from  the  United  States  Navy 
Yard  at  Flushing  Avenue  northerly  along  the  East 
River  to  a  point  near  Newtown  Creek,  thence  south- 


The  Commission  suggests  canalization  after  Type     easterly  along  the  shores  of  Newtown  Creek  to  a  t 


nection  with  the  Long  Island  Railroad  at  Montrose 
Avenue  near  Bushwick  Yard,  a  tolal  length  of  approx- 
imately 5^  miles.  The  railroad  was  to  be  served  direct 
by  rail  from  the  Long  Island  Railroad  and  its  connec- 
tions, and  by  float  bridge  from  the  New  Jersey  roads. 
A  total  of  1,614,000  tons  represents  the  rail  tonnage 
ff  the  district  which  would  have  been  served  by  this 
inner  belt  in  1914  had  it  then  been  in  existence,  and 
Ly  1929  it  is  estimated  that  tho  rail  tonnage  will  have 
reached  2,244,000  tons.  The  Commission  believes 
that  such  a  belt  served  by  all  of  the  railroads  of  the 
Port  would  be  of  great  advantage  to  the  section  and 
that  by  1929  or  even  before  that  time  sufficient  tonnage 


VI  of  "  Suggested  Plans  "  with  a  quay  development 
and  sheds  after  Type  IV,  and  later,  when  the  economic 
possibility  appears,  piers  and  warehouses  after  Types 
V  and  IX. 

Brooklyn 
Belt-line  projects  for  the  west  waterfront  of  Brook- 
lyn have  been  under  consideration  for  a  number  of 
years,  and  the  Commission  has  given  careful  considera- 
tion to  the  reports  available  on  them. 

Belt  Line  for  West  Waterfkoxt 

In  1914  the  construction  of  a  marginal  railroad  from 
Sixty-fifth.  Street,  Bay  Ridge,  along  the  shores  of  the     will  be  found  to  justify  its  construction. 
Upper  Bay  and  the  East  River  to  Fulton  Street  near  The  total   rail   business  of  the  westerly   shores   of 

Brooklyn   Bridge  was   proposed,    and   a   few   months      Brooklyn  and  Queens  between  Bay  Ridge  and  Hell 
later  the  Board  of  Estimate  and  Apportionment  of  the      Gate  in  1914  was  6,771,000  tons.     Of  thia  the  New 
City  of  New  York   adopted  a  plan   known  as  the     Jersey  railroads  contributed  all  but  about  500,000  tons, 
"  South  Brooklyn  Terminal 
Railroad "    and    a    sum    of 
$9,000,000  was  appropriated 
for   its   construction.      Most 
of  this  money  was  expended 
for  right-of-way  but  no  con- 
struction    followed.        This 
marginal    railroad    approxi- 
mately 5Vjj   miles   long  was 
to  have  had  both  float  bridge 
and  rail  connections. 

The  district  to  be  served 
by  the  northerly  half  of  this 
marginal  road  had  a  rail 
business  of  1,049,000  tons  in 
1914,  which  it  is  estimated 
will  have  reached  1,458,000 
by  1929.  That  served  by  the 
southerly  half  had  in  1914 
936,000  tons,  which  will  be 
increased  to  approximately 
1,301,000  tons  by  1929. 

The   Commission   believes 
that     its     inner     or     water- 
front  belt   line   for   this   dis-  Interior  of   a   Buah  Terminal   Pier  —  Note  Disuse  of  Track  and  High  Tiering  Due  to 
trict  will  be  justified  by  the  Insufficient  Pier  Width 
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which  were  handled  by  the  New  York  Central  and  the 
New  Haven  railroads. 

Assuming  for  the  Brooklyn  and  Queens  traffic  the  rate 
of  expansion  ascertained  for  Manhattan,  which  is  a 
conservative  assumption,  the  total  rail  business  that 
may  be  expected  within  these  limits  by  1929,  excluding 
lighterage,  will  approximate  10,000,000  tons.  The 
character  of  this  traffic  has  been  analyzed  and  it 
appears  that  a  little  less  than  one-third  was  coal  and 
coke,  all  of  which,  except  a  comparatively  small  amount 
floated  to  the  South  Brooklyn  yard  of  the  Lackawanua 
Railroad  at  Twenty-fifth  Street,  was  interchanged  with 
the  Long  Island  Railroad  at  Long  Island  City.  If  to 
this  coal  and  coke  tonnage  is  added  the  tonnage  cf 
building  materials,  and  that  of  grain  and  grain  prod- 
ucts, bulk  commodities  measure  about  45  per  cent  of 
the  total.  The  principal  part  of  the  remaining  55  |K?r 
cent  was  sugar,  ccffee,  hides  and  other  commodities 
that  take  carlot  delivery. 

At  present  the  private  terminals  within  this  district 
are  conducting  their  business  by  lighters,  car  floats  and 
short  marginal  railroads,  possibly  at  a  loss  as  far  as 
their  marine  operations  are  concerned  and  with  no 
profit  on  the  marginal  railroad  cperation. 

The  consolidation  of  car-float  and  lighterage  service 
proposed  by  the  Commission  will  render  such  service 
less  expensive  to  this  section,  and  while  the  waterfront 
belts  proposed  along  the  westerly  shores  of  Brooklyn 
and  Queens  will  occupy  to  a  large  extent  the  marginal 
roads  of  these  various  private  terminals,  the  terminals 
will  undoubtedly  be  glad  to  turn  over  all  marine  opera- 
tions and  the  operations  of  their  marginal  railroads  to 
such  a  consolidation  of  service  as  the  Commission 
proposes. 

Pier  Types 

Most  of  the  westerly  Brooklyn  shore  is  already  exten- 
sively developed,  hut  the  piers  are  old  and  in  many 


instances  inadequate.  Re- 
modelling is  suggested, 
not  only  to  make  the 
piers  large  enough  to  af- 
ford sufficient  transit  space, 
but  to  adapt  them  to  the 
direct  rail  service  from 
all  railrcads  of  the  Port 
which  is  so  essential  to  ade- 
quate shipping  centers.  In 
this  remodelling,  as  well 
as  in  new  construction, 
Types  II,  III,  V  and  IX 
will  be  suitable  at  various 
locations. 

Along  the  banks  of  New- 
town Creek  quay  develop- 
ment seems  to  be  the 
erv  on  Team  Tracks  of  Car-  ™«t  suitable,  with  sheds 
after  Type  IV  of  "  Suggested 
Plans." 

Jamaica  Bay 

The  southeasterly  or  Jamaica  Bay  frontage  of  Brook- 
lyn the  Commission  purposes  to  serve  by  an  inner  or 
waterfront  belt  line  leading  from  the  middle  belt  line. 

The  city's  general  plan  for  the  development  of  this 
section  as  indicated  on  the  map,  referred  to  in  the  para- 
graphs on  the  Queens  waterfront  of  Jamaica  Bay, 
consists  of  a  main  channel  1,000  ft.  wide  paralleling 
the  shores  of  the  bay  with  numerous  basins  extending 
considerable  distances  inshore  from  that  channel,  but 
the  city  has  a  tentative  plan  for  the  construction  of  six 
piers  just  southerly  of  Mill  Basin  and  easterly  of  an 
extension  of  Flatbush  Avenue.  The  location  of  these 
piers  and  of  the  various  channels  and  basins  of  Jamaica 
Bay  is  shown  on  Type  VII  of  "  Suggested  Plans;  "  the 
details  of  the  piers  themselves  are  shown  by  Type  VIII. 
The  Commission  suggests  canalization  and  gradual 
development  for  this  section. 

Here,  too,  as  at  Hackensack  Meadows  and  Newark 
Bay  exists  the  possibility  of  the  cheapest  form  of  harbor 
development.  The  dredging  of  the  slips  and  channels 
can  bo  utilized  to  form  the  necessary  piers  and  uplands, 
requiring  only  the  construction  of  bulkheads  to  retain 
the  excavated  material,  and  providing  for  a  develop- 
ment that  can  start  small  and  expand  as  the  business 
demands. 

There  is  a  possibility,  some  time  in  the  future,  of 
1,000-ft.  piers  in  Gravesend  Bay,  to  be  served  by  an 
extension  of  the  Jamaica  Bay  waterfront  belt  line  run- 
ning along  the  proposed  canal  between  Gravesend  Bay 
and  Sheepshead  Bay,  which  canal  will  ultimately  pro- 
vide safe  access  to  Jamaica  Bay  for  small  craft.  The 
Gravesend  Bay  piers,  however,  will  probably  not  be 
practicable  until  a  suitable  breakwater  ha3  been  con- 
structed so  that  shipping  at  the  piers  will  not  be  menaced 
by  the  waves  of  the  Lower  Bay. 


CHAPTER  16 


Railroad  Belt  Lines  and  Consolidated  Marine 


Besides  relieving  the  Manhattan  waterfront  of  all 
railroad  pier  stations,  the  automatic-electric  system,  if 
in  operation  in  1914,  would  have  eliminated  7.17  per 
cent  of  the  tonnage  handled  through  the  waterfront 
yards  of  the  New  Jersey  roads  on  the  westerly  shores 
of  the  Hudson  River  and  Upper  Bay,  and  10.13  per 
cent  of  that  handled  by  the  New  York  roads  at  their 
waterfront  yards.  This  would  have  left  92.83  per  cent 
of  the  New  Jersey  roads'  waterfront  tonnage  and  83.87 
per  cent  of  that  of  the  New  York  roads  to  be  handled  as 
at  present,  by  standard-equipment  car,  locomotive,  car 
float,  lighter  and  truck.  These  units  and  the  present 
system  of  operating  them  are  better  adapted  at  present 
to  freight  distribution  in  the  districts  surrounding 
Manhattan  Island  than  the  automatic-electric  system 
would  be.  The  service  should,  however,  be  consoli- 
dated for  two  reasons — (1)  to  release  to  commerce 
waterfront  now  used  by  the  railroads  and  (2)  to  effect 
economies  in  operation. 

Consolidated  Marine  Service 

Consolidation  can  best  be  accomplished  by  joint 
marine  service,,  and  joint  receiving  and  forwarding 
stations  on  the  waterfront  for  car-float  operations  and 
for  lighterage,  separated  from  each  other  sufficiently 
to  prevent  undue  congestion  on  either  the  land  or  water 
side.  Such  stations  would  not  be  effective  unless 
served  by  belt  lines  common  to  all  railroads.  The 
waterfront  released  to  commerce  would  not  be  fullv 
effective  unless  served  by  such  belt  lines.  Waterfront 
now  used  by  the  railroads  for  effecting  interchange 
can  also  be  released  by  the  belt  lines. 

Host  of  the  waterfront  yards  in  New  York  and  New 
Jersey  occupy  shore  frontage  immediately  adjacent  to 
deep  water  and  highly  desirable  for  the  uses  of  com- 
merce. The  joint  car-float  and  lighterage  stations 
can  be  established  on  shallower  waters  and  less  desir- 
able waterfront,  and  because  of  the  elimination  of 
duplication  will  occupy  less  frontage  than  at  present 
serves  such  purposes. 

A  joint  car-float  station  and  a  separate  joint  lighter- 
age station  are  suggested  for  the  New  Jersey  roads. 
A  joint  lighterage  and  two  car-float  stations  should  be 
established  for  the  New  York  roads.  All  of  these 
stations  should  be  separate  and  distinct  from  the  exist- 
ing car-float  service  from  Greenville,  Jersey  City, 
operated  by  the  Pennsylvania  Railroad. 

Consolidation  of  marine  service  should  include  not 
only  consolidation  of  the  receiving  and  depatching 
stations  at  the  railheads,  but  consolidation  or  pooling 
of  the  marine  equipment.  This,  by  making  the  entire 
combined  fleet  of  tugs,  lighters,  car  floats  and  other 
harbor  craft  available  wherever  needed,  should  make 
it  possible  to  eliminate  a  considerable  amount  of  dupli- 


cation and  reduce  the  fleet.  It  should  also  be  possible 
to  consolidate  the  repair,  facilities  and  operate  them 
more  economically. 

Consolidation  of  the  car-float  service  will  be 
especially  beneficial  to  the  private  terminals.  At 
present  they  receive  cars  from  and  deliver  them  to 
various  yards  up  and  down  the  waterfront.  Reducing 
the  number  of  points  of  receipt  from  and  delivery  to 
the  railroads  to  about  three  will  tend  to  eliminate  the 
movement  of  under-loaded  car  floats. 

Shippers  using  the  private  terminals  will  also  be 
benefited.  At  present,  to  avoid  sending  out  car  floats 
with  only  one  cr  two  cars  for  a  railroad,  freight  is  held 
until  several  cars  can  be  loaded  —  sometimes  a  matter 
of  days.  If  delivery  can  be  made  at  one  point  to  a 
number  of  railroads  these  delays  can  probably  be 
avoided. 

It  may  be  preferable  even  with  the  joint  operation 
for  the  railroads  having  individual  pier  stations  in 
Long  Island  to  retain  them.  Consolidated  service, 
however,  will  make  it  possible  to  establish  joint  stations 
in  outlying  districts  where  the  tonnage  is  not  sufficient 
to  warrant  individual  stations. 

Consolidation  of  lighterage  terminals  will  be  espe- 
cially beneficial  to  steamship  lines  for  much  the  same 
reason  cited  in  the  case  of  car-float  service  to  and  from 
the  private  terminals.  At  present  a  steamship's  cargo 
mav  have  to  be  collected  from  all  of  the  railroads  and 
all  of  their  waterfront  terminals.  The  whole  process 
will  be  greatly  simplified  if  all  of  the  rail-to-ship  ton- 
nage can  be  received  from  one  lighterage  station  in 
New  Jersey  and  one  in  New  York. 

At  these  joint  lighterage  terminals  adequate  space 
will  naturally  be  provided  for  handling  structural 
steel  and  other  rail-borne  building  materials.  Only 
two  or  three  of  the  railroads  have  adequate  space  at 
present,  and  the  entire  building  trade  as  well  as  the 
other  railroads  suffer  from  the  lack  of  proper  facilities. 

Belt  Lines 

Two  sets  of  belt  lines  are  needed  in  New  York,  and 
three  in  New  Jersey,  as  follows: 

Inner  or  waterfront  belt  lines  in  New  York  and  New 
Jersey  close  to  the  shore  lines,  mainly  for  serving  the 
steamships  and  industries  of  the  waterfront. 

Middle  belt  lines  in  New  York  and  New  Jersey, 
located  between  the  break-up  yards  of  the  railroads 
and  the  waterfront,  for  the  service  of  the  joint  car- 
float  and  lighterage  stations  and  also  to  effect  inter- 
change between  the  railroads. 

An  cuter  belt  line  in  New  Jersey  only,  still  more 
remote  from  the  waterfront  and  outside  of  the  break-up 
yards  but  connected  with  them  and  with  the  middle  and 
inner  belts,  for  handling  such  water-borne  and  inter- 
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change  tonnage  as  can,  by  classification  at  the  nearest 
divisional  yards  of  the  railroads  or  by  direct  haul  from 
the  break-up  yards,  be  delivered  to  it  in  solid  train  lots, 
and  thus  be  kept  out  of  the  congested  district.  Later 
on  the  outer  belt  line  in  New  Jersey  will  also  be  neces- 
sary for  the  relief  of  the  middle  belt  line  in  New 
Jersey,  which,  if  the  present  ratio  of  increase  in  ton* 
nage  is  maintained  for  the  next  decade,  will  by  that 
time  be  crowded  to  capacity.  By  the  time  this  shall 
have  occurred  additional  break-up  facilities  will  have 
to  be  constructed,  and  they  can  properly  be  built  at 
the  junctions  of  the  various  trunk  lines  of  New  Jersey, 
making  the  outer  belt  effective  for  all  services. 

Inner  or  Waterfront  Belts 

Virtually  every  foot  of  possible  deep-water  frontage 
in  the  Port,  with  the  exception  of  that  in  Manhattan, 
should  ultimately  be  served  by  marginal  railways. 
Manifestly  it  is  not  possible  to  build  them  all  at  once. 
They  should  be  developed  in  their  economic  sequence, 
the  determination  of  which  sequence  will  require  more 
extensive  study  than  the  time  allotted  to  this  Commis- 
sion enabled  it  to  complete.  This  is  therefore  a  matter 
to  be  left  to  some  succeeding  authority,  such  as  the 
recommended  Port  Authority,  which,  with  the  aid  of 
the  various  communities,  can  readily  solve  it. 

Following  the  belt-line  principle  and  without  regard 
to  ultimate  sequence,  the  Commission  suggests  inner 
belt  lines  paralleling :  The  easterly  shore  of  the  Upper 
Bay  and  the  East  River;  the  westerly  shore  of  the 
Upper  Bay  and  Hudson  River;  the  northerly  shore  of 
Jamaica  Bay;  the  westerly  shore  of  Newark  Bay;  the 
Easterly  shores  of  Newark  Bay  and  the  Jersey  City 
section  of  the  Hackensack  River ;  the  easterly  shore  of 
the  Hudson  River  in  the  vicinity  of  Yonkers;  the 
•southerly  shore  of  Newtown  Creek ;  the  westerly  shore 
of  the  Narrows;  the  southerly  shore  of  the  Kill  von 
Kull;  both  shores  of  the  Arthur  Kill;  the  northerly 
shore  of  the  Raritan  River ;  the  northerly  shore  of  the 
Borough  of  Queens,  and  the  southeasterly  shore  of  the 
Borough  of  the  Bronx. 

All  of  these  belt  lines  should  be  connected  to  the 
middle  and  outer  belt  line3  as  indicated  on  the  com- 
prehensive plan.  The  functions  of  some  of  these  inner 
belt  lines,  as  well  as  their  more  precise  location,  are  dis- 
cussed more  intimately  in  Chapter  23,  on  the  develop- 
ment of  other  sections  of  the  Port. 

Middle  Belt  Lines 

While  the  purposes  of  the  middle  belt  lines  in  New 
York  and  New  Jersey  are  apparent,  the  precise  location 
of  the  line  in  New  Jersey  is  not  so  well  determined. 
It  should  extend  from  a  connection  with  the  New 
York,  Susquehanna  &  Western  Railroad  near  Little 
Ferry  on  the  north  to  a  connection  with  the  Central 
Railroad  of  New  Jersey  in  the  southerly  ^  part  of 
Bayonne.  Beginning  at  the  northerly  end,  it  should 
probably  run  as  nearly  as  possible  parallel  and  adjacent 
to  the  New  York,  Susquehanna  &  Western  Railroad, 
the  Northern  Railroad  of  New  Jersey  and  the  steam 
belt  line  of  the  proposed  automatic-electric  system. 
,For  a  short  distance  it  should  utilize  the  bed  of  the 
r  Morris  Canal  through  Bayonne,  and  its  southerly  end 
should  parallel  the  Central  Railroad  of  New  Jersey. 
It  should  connect  with  all  of  the  New  Jersey  toads  — 


the  Philadelphia  &  Reading  and  the  Baltimore  &  Ohio 
via  the  Central  Railroad  of  New  Jersey,  and  the  New 
York,  Ontario  &  Western  via  the  West  Shore.  Ulti- 
mately an  extension  at  the  north  end  under  the  Bergen 
ridge  to  Fort  Lee  would  probably  be  desirable. 

The  middle  belt  line  on  the  east  side  of  the  Hudson 
River  and  Upper  Bay  will  run  from  Bay  Ridge,  Brook- 
lyn, along  the  rails  of  the  Long  Island  Railroad  and 
the  New  York  Connecting  Railroad  to  junctions  with 
the  New  York  Central  Railroad  and  the  New  York, 
New  Haven  &  Hartford  in  the  Bronx.  It  will  be  con- 
nected with  the  outer,  middle  and  inner  belt  lines  of 
New  Jersey  by  car  ferry  until  such  time  as  tunnels 
become  practicable. 

Outer  Belt  Line 

The  outer  belt  line  on  the  westerly  side  of  the  Hud- 
son River  and  Upper  Bay  will  extend  from  Piermont, 
N.  Y.,  to  Newark  Bay,  with  extensions  and  termini  at 
Elizabeth,  Bayonne,  the  Raritan  River  and  the  east 
shore  of  Staten  Island. 

The  Commission  early  in  its  deliberations  deemed 
this  line  important  enough  to  warrant  a  survey  to  de- 
termine its  practicability,  and  inasmuch  as  the  State 
Engineer  and  Surveyor  of  the  State  of  New  York  had 
the  nucleus  of  a  field  force  for  surveys,  whereas  the 
Commission  would  have  been  compelled  to  create  a 
special  force  not  easily  adaptable  to  its  other*  work, 
an  arrangement  was  made  to  have  the  work  done  by 
the  State  Engineer's  forces  under  the  direction  of  the 
Commission.  Reconnaissance  surveys  having  been 
made,  the  shortest  practicable  route  was  adopted,  which 
for  a  considerable  part  of  the  way  follows  a  line  pro- 
posed by  Mr.  Irving  T.  Bush  some  years  ago. 

In  October,  1918,  two  field  parties  were  organized 
to  make  preliminary  and  location  surveys.  The  first 
started  at  Piermont  and  worked  south.  The  second 
began  at  Springfield  (east  of  Summit)  and  worked 
north.  The  parties  came  together  in  January,  1919, 
and  early  the  next  month  one  was  disbanded  while 
the  other  worked  east  from  Springfield  to  Great  Island, 
a  point  on  the  Newark-Elizabeth  line  of  the  Central 
Railroad  of  New  Jersey  in  the  northern  part  of  the 
city  of  Elizabeth.  The  main  field  work  was  completed 
in  February,  1919,  and  two  additional  months  were 
devoted  to  topographical  surveys  for  railroad  crossings 
and  interchange  tracks  at  the  various  junctions  with 
the  Jersey  roads,  and  to  estimating  and  mapping. 

Obviously  the  time  devoted  to  this  work  was  not 
sufficient  to  determine,  in  every  detail,  the  best  loca- 
tion of  a  line  of  this  length  and  importance.  At  the 
time  the  work  was  undertaken  the  study  of  the  general 
problem  had  not  proceeded  far  enough  to  indicate  the 
location  of  the  southern  termini. 

The  Commission  has  since  decided  that  the  line 
should  continue  from  Great  Island  under  Newark  Bay 
to  a  terminal  in  Bayonne  and  ultimately  under  the 
Upper  Bay  to  a  junction  with  the  New  York  Connect- 
ing Railroad;  also  that  branch  lines  should  be  run 
to  the  Raritan  River  and  under  the  Arthur  Kill  to  a 
connection  with  the  Staten  Island  Railroad  on  the 
southeasterly  shore  of  Staten  Island  near  Fort  Wads- 
worth.  These  branches  and  extensions  as  well  as  the 
various  line  revisions  will  require  more  detailed  study 
by  a  permanent  Port  Authority. 
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General  Location 

The  line  as  laid  out  is  approximately  45  miles  long, 
extending  from  Piermont  on  the  Hudson  to  Great 
Island.  The  line  takes  a  southwesterly  direction  from 
Piermont  to  a  point  near  Summit,  and  then  turns  east 
to  Great  Island.  It  passes  just  west  of  the  city  of 
Paterson  and  west  of  the  Orange  Mountains. 

It  has  no  curves  sharper  than  four  degrees  and  its 
ruling  gradient  is  0.6'  per  cent,  compensated  at  0.04 
per  cent  per  degree  of  curvature  in  accordance  with 
standard  railroad  practice.  It  has  two  tunnels,  one 
3,400  ft.  long  and  one  6,000  ft.  long,  and  avoids  all 
grade  crossings,  either  of  other  railroads  or  of  highways. 

The  location  is  well  beyond  the  congested  districts 
and  outside  of  the  break-up  yards  except  at  the 
southerly  end,  where  it  is  north  of  the  Elizabethport 
yard  of  the  Central  Railroad  of  New  Jersey  and  the 
Arlington  yard  of  the  Baltimore  &  Ohio. 

Heavy  work  is  encountered  on  the  northerly  end  o{ 
the  line,  as  it  crosses  the  drainage,  but  the  location 
avoids  costly  right-of-way  and  its  junctions  with  the 
various  New  Jersey  railroads  are  on  easy  grades  with 
ample  room  for  any  yards  that  may  become  necessary 
in  the  future. 

Its  tunnels  are  straight  and  on  uniform  grades, 
involving  no  difficulties  of  drainage  or  ventilation. 
The  Hawthorne  tunnel  will  pass  through  red  shale, 
sandstone  and  trap  rock.  The  tunnel  at  Summit  will 
be  partly  at  least  through  glacial  drift,  but  to  what 
extent  can  be  determined  only  by  borings  which  remain 
to  be  taken.  Ample  room  for  yards  and  shops  is  avail- 
able at  many  points,  and  throughout  its  length  excel- 
lent sites  are  available  for  industries. 

Uses  of  Outer  Belt 

This  belt  line  will  find  one  of  its  principal  uses  in 
direct  trainload  interchange  of  freight  between  cars 
and  ships.  Being  well  beyond  the  present  yards,  trains 
made  up  entirely  at  interior  division  points  of  goods 
for  export  will  be  diverted  to  the  belt  line  at  the  inter- 
section with  the  originating  road,  and  will  be  spared 
the  delays  in  passing  through  the  break-up  yards  and 
the  congested  sections  of  track  between  those  yards  am* 
the  waterfront.  A  large  classification  yard,  to  whiek 
the  middle  and  inner  belt-line  systems  in  New  Jersey 
will  also  have  direct  access,  will  be  built  near  one  of 
the  southerly  termini  of  the  outer  belt  line.  The  belt 
line  will  afford  direct  connection  to  the  modern  steam- 
ship terminals  for  freighters  that  will  naturally  be  built 
at  the  termini  of  the  line,  while  the  inner  and  middle 
belt-line  systems  will  give  the  entire  New  Jersey  water- 
front the"  same  opportunity  for  direct  rail  service. 
Solid  trains  of  imports  can  be  made  up  at  the  belt-line 
yard  or  at  points  on  the  inner-belt  system  and 
despatched  via  the  outer  belt  direct  for  points  on  any 
of  the  trunk-line  railroads  of  the  Port. 

Another  important  use  of  the  line  will  be  for  bulk 
interchange  between  the  New  York  State  Barge  Canal 
and  the  New  Jersey  railroads.  An  adequate  Barge 
Canal  terminal  should  be  built  at  Piermont,  and  it  is 
believed  that  an  extensive  traffic  will  be  developed  be- 
tween the  canal  system  and  the  railroads,  principally 
the  roads  running  to  the  south. 

A  grain  elevator  at  one  of  the  southern  termini  of 
the  exterior  belt  line  is  Tecommended  by  the  Commis- 


sion in  its  discussion  of  the  handling  of  grain,  and 
trainloads  of  grain  will  naturally  be  run  through  direct 
to  this  elevator  via  the  belt  line.  Another  elevator  is 
proposed  at  Piermont. 

Car-float  service  can  easily  be  inaugurated  across  the 
Hudson  River  from  Piermont,  connecting  with  the 
main  line  of  the  New  York  Central,  and  if  desired  with 
joint  pier  stations  and  float-bridge  terminals  at  the 
various  communities  in  the  vicinity.  This  will  give 
Yonkers,  Hastings,  t)obbs  Ferry  and  the  neighboring 
towns  direct  access  to  the  New  Jersey  railroads,  besides 
closing  the  belt-line  loop  via  Spuyten  Duyvil  and  giving 
the  New  York  railroads  easier  access  to  northern  New 
Jersey. 

The  belt  line  will  obviously  open  up  new  territory 
for  industrial  development  well  beyond  the  present 
congested  district,  and  in  the  course  of  time  it  should 
provide  a  considerable  amount  of  local  business. 

Extent  of  Waterfront  Relief 

As  previously  stated,  the  automatic-electric  service, 
if  in  operation  in  1914,  would  have  relieved  the  N.ew 
Jersey  waterfront  yards  of  about  7  per  cent  of  their 
railroad  tonnage  and  the  New  York  waterfront  yards 
of  about  16  per  cent.  The  creation  of  joint  car-float 
stations  on  territory  not  now  occupied  by  any  of  the 
railroads  would  have  relieved  the  New  Jersey  water- 
front  yards  of  about  19  per  cent  and  the  New  York 
waterfront  yards  of  71  per  cent  of  their  tonnage.  The 
creation  of  joint  lighterage  stations  to  handle  all 
lighters  except  coal,  grain  and  live  stock,  similarly  on 
territory  not  now  in  railroad  use,  would  have  relieved 
the  New  Jersey  roads  of  10  per  cent  and  the  New  York 
roads  of  3  per  cent  of  their  tonnage.  The  middle  belt 
line  would  have  relieved  the  New  Jersey  roads  of  about 
one  per  cent  of  interchange  that  was  handled  by  car 
float  between  the  New  Jersey  railroads. 

Besides  the  foregoing,  about  13  per  cent  of  the  water- 
iront  tonnage  of  the  New  Jersey  roads  and  9  per  cent 
of  that  of  the  New  York  roads  was  delivered  to  or 
despatched  from  upland  stations,  remote  from  the 
waterfront,  or  was  delivered  to  other  railroads  by  rail, 
and  could  consequently  have  been  carried  on  without 
using  the  waterfront. 

To  sum  up,  the  waterfront  tonnage  of  the  New 
Jersey  railroads  would  have  been  reduced  by  about  37 
per  cent  and  that  of  the  New  York  railroads  by  90  per 
cent  as  the  result  of  the  belt  lines,  the  automatic-electric 
system  and  the  consolidation  of  service,  and  the  inclu- 
sion of  the  13  per  cent  of  New  Jersey  road  tonnage 
and  9  per  cent  of  New  York  road  tonnage  not  requiring 
waterfront  service  would  have  reduced  the  necessary 
tonnage  at  existing  waterfront  yards  to  50  per  cent 
for  the  New  Jersey  roads  and  1  per  cent  for  the  New 
York  roads,  this  consisting  of  lighterage  of  coal,  grain 
and  live  stock  and  other  bulk  commodities.  The  re- 
duction of  the  lighterage  of  the  New  York  roads  to 
such  small  proportions  is  based  on  the  assumption  that 
the  logical  route  for  the  New  York  Central  traffic  is 
via  the  West  Shore  Railroad,  facilities  being  provided 
east  of  the  Hudson,  presumably  on  the  upper  East 
River,  mainly  for  that  originating  east  and  south  of 
Albany.  The  New  York,  New  Haven  &  Hartford 
Railroad  has  little  lighterage. 


CHAPTER  17 
Trucking 


A  most  important  element  in  the  distribution  and 
collection  of  freight  at  the  Port  of  New  York  is  the 
street  truck.  To  enable  the  Commission  to  plan  intel- 
ligently for  efficient  use  of  this  element,  a  knowledge 
of  the  conditions  and  facts  controlling  its  operation  was 
requisite.  The  elimination  of  congestion  and  delays 
at  the  store,  the  freight  terminals  and  the  warehouse 
and  on  the  street  means  money  and  comfort  to  the  pub- 
lic, the  truckman,  the  railroad,  the  steamship  company, 
the  warehouseman,  the  merchant  and  the  manufacturer. 
Equally  widespread  will  be  the  benefit  resulting  from 
the  reduction  of  trucking  distances  and  the  increasing 
of  loads  more  nearly  to  the  capacity  of  the  vehicle. 

To  get  light  on  the  conditions  of  the  trucking  in- 
dustry from  every  angle  interviews  were  obtained  with 
truckmen,  merchants  and  freight  agents;  formal  ques- 
tionnaires were  sent  to  truckmen  and  merchants;  one- 
hour  truck-census  studies  were  made  at  freight  ter- 
minals, freight  piers  and  warehouses  and  on  city  streets 
for  the  purpose  of  ascertaining  the  character  and 
peculiarities  of  the  traffic  and  ways  of  betterment; 
twelve-hour  clockings  were  made- at  street  intersections 
to  determine  the  street  capacities  at  those  points; 
twelve-hour  clockings  were  made  at  each  railroad 
freight  station,  pier  or  inland;  twenty-four-hour  clock- 
ings were  made  at  each  ferry  on  the  Hudson  and  East 
Rivers  to  determine  their  carrying  capacities;  time 
truck  studies  were  made  of  the  operations  of  horse- 
drawn  and  motor-driven  trucks,  in  which  men  rode 
with  the  trucks  all  day,  recording  the  distances  traveled, 
loads  carried  and  distribution  of  the  time. 

Some  of  the  savings  possible  through  improved  con- 
ditions affecting  the  operation  of  trucks  can  possibly 
be  neither  capitalized  nor  computed.  All  should 
nevertheless  be  taken  into  serious  account  in  consider- 
ing the  plans  recommended  by  the  Commission.  The 
saving  possible  when  the  automatic-electric  system  for 
Manhattan  is  in  operation  through  merely  eliminating 
delays  at  stations  and  reducing  lengths  of  haul,  irre- 
spective of  the  possibility  of  larger  truck  loads  and 
other  economies  reasonably  to  be  expected,  will,  it  is 
estimated,  amount  to  nearly  $2,800,t)00  annually  on  the 
basis  of  the  tonnage  the  system  is  expected  to  handle 
in  1929  — and  $2,800,000*  is  the  interest  at  6  per  cent 
on  $46,666,667. 

General  Conditions 

An  association  known  as  the  New  York  Team 
Owners'  Association  did  effective  work  in  the  New 
York  tailboard  cases  some  years  ago.  Since  then  it  has 
been  less  active,  and  the  trucking  industry  has  pro- 
ceeded with  little  direction.  Methods  which  prevailed 
during  the  latter  part  of  the  nineteenth  century  are 
still  in  vogue.  Destructive  competition  is  responsible 
for  some  of  the  evils,  ineffective  organization  for  others, 
poor  design  of  terminals  and  limitations  of  the  ferries 
for  still  others.  The  merchant  blames  the  driver,  the 
truckman,  the  railroad,  the  steamship  company,  the 
ferry  and  the  warehouseman  for  delays.  The  railroads, 
the  steamship  company  and  the  warehouseman  blame 


the  merchant,  the  driver  and  the  truckman.  The  truck- 
man blames  the  driver,  the  railroads,  the  steamship 
companies,  the  ferries,  -bhe  warehouseman  and  even  the 
merchant.     The  driver  blames  everybody. 

To  a  certain  extent  all  of  the  complainants  are  justi- 
tied.  All  contribute  to  the  general  chaos.  The  rail- 
roads and  steamship  companies  are  trying  to  do  busi- 
ness at  terminals  unequal  to  the  demand  put  upon 
them,  and  great  congestion  results.  The  merchant, 
even  though  he  may  own  and  operate  his  own  trucks, 
subordinates  his  trucking  economies  to  the  desire  for 
quick  delivery  over  main  thoroughfares,  and  turns  over 
all  his  business  at  congested  points  to  the  truckman. 
The  truckman,  driven  by  destructive  competition,  is 
unable  to  wait  for  full  loads  and  usually  has  a  great 
deal  of  empty  mileage.  He  has  no  uniform  system  of 
cost  keeping,  no  follow-up  system  to  eradicate  evils. 
The  driver,  encouraged  to  slovenliness  or  discouraged 
from  industriousness  by  the  congestion  at  all  points, 
contributes  to  it  by  loafing  and  increasing  his  overtime. 

These  are  generalities,  to  which  there  are  of  course 
many  exceptions.  But  they  are  typical,  and  for  them 
all  the  public  must  pay.  And  the  conditions  are  not 
improving,  while  the  costs  are  increasing  annually. 

There  seems  to  be  only  one  cure — a  central  author- 
ity and  control,  from  proper  organization  of  public  or 
private  interests,  or  of  both.  At  the  time  this  report 
is  being  written  an  effort  is  being  made  to  consolidate 
twenty-seven  representative  trucking  companies  operat- 
ing in  the  City  of  New  York.  It  is  expected  that  the 
consolidation  will  effect  many  economies — such  as  the 
elimination  of  many  foremen  at  terminals,  consolida- 
tion of  loads  to  and  from  individual  terminals  on  a 
smaller  number  of  trucks,  and  the  saving  possible  from 
the  installation  of  loading  equipment.  The  step  has 
great  promise  if  intelligently  executed. 

Classification  of  Trucks  and  Truck  Service 

A  starting  point  for  the  trucking  investigation  is  an 
examination  of  the  kinds  of  trucks  in  service  and  the 
kinds  of  service  performed.  A  general  idea  of  the  rela- 
tive numbers  of  the  different  kinds  of  trucks  in  service 
was  obtained  from  a  truck  census  taken  at  points  of 
heavy  traffic,  and  from  a  questionnaire  addressed  to 
the  truckmen.  The  truck  census  shows  that  of  2,172 
vehicles  observed  in  the  Borough  of  Manhattan,  72.7 
per  cent  were  horse-drawn,  25.8  per  cent  were  gasoline- 
driven,  and  1.5  per  cent  had  electric  drive.  The  ques- 
tionnaire, covering  5,378  vehicles,  shows  67.8  per  cent 
horse-drawn,  23.4  per  cent  gasoline-driven  and  8.8  per 
cent  driven  by  electricity.  As  the  questionnaire 
included  a  large  number  of  express  company  trucks,  it 
naturally  shows  a  higher  percentage  of  motor  trucks 
than  the  census  does. 

Forty-five  per  cent  of  the  trucks  covered  by  the  truck 
census,  it  may  be  said  in  passing,  had  city  licenses. 
Other  less  important  facts  developed  by  the  census  and 
questionnaire  are  not  presented,  although  they  have 
been  of  use  in  the  work  of  the  Commission. 
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Fotjb  General  Classes  of  Trucking 
There  are  four  general  classes  into  which  trucking 
may  be  divided:      (1)    "General  trucking"  or  truck 
livery;  (2)  restricted  "pick-up and  delivery"  business; 

(3)  small  pick-up  or  trucking  express  business,  and 

(4)  freight  "transfer  business." 

General  Trucking  or  Truck  Livery  —  The  general 
truckman  or  truck  liveryman  owns  many  horses  and 
trucks,  sometimes  several  hundred,  and  hires  others 
from  small  operators  as  his  needs  may  require.  He 
maintains  a  large  stable,  regularly  employs  a  veterina- 
rian, and  may  employ  a  superintendent  or  foreman  on 
whom  he  depends  for  initiative  and  responsibility. 

He  is  a  specialist  in  large-scale  operation.  He  rents 
his  trucks  by  the  day  or  week  at  prices  the  man  with 


Restricted  Pick-Up  and  Delivery  —  The  truckman 
engaged  in  the  restricted  pick-up  and  delivery  business 
owns  a  relatively  small  number  of  one-horse  and  two- 
horse  trucks.  He  must  have  one  or  more  trucks  avail- 
able, renting  them  when  business  is  slack.  He  may 
maintain  a  stable  or  board  his  horses.  He  may  or 
may  not  have  room  on  his  premises  for  the  unloading, 
classification  and  reloading  of  freight.  He  may  work 
for  only  a  few  customers  whose  establishments  are 
within  a  small  radius  of  his  office,  or  he  may  work  exclu- 
sively for  a  single  customer,  and  maintain  his  office 
in  that  customer's  place  of  business. 

He  does  not  accept  miscellaneous  business  outside  of 
his  regular  line.  He  is  able  to  give  better  service  to  a 
few  than  to  many.      His  close  relation  to  one  or  more 
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small  capital  cannot  meet.  He  has  not,  however,  a 
fixed  scale  but  charges  "all  the  traffic  will  bear."  He 
keeps  jealous  watch  of  his  competitors,  and  of  the  prices 
they  pay  for  hay  and  oats.  He  keeps  in  touch  with 
small  operators  who  occasionally  have  trucks  for  rent, 
and  his  establishment  becomes  a  clearing  house  and  an 
agency  for  his  neighborhood.  He  is  an  expert  in 
handling  special  lines  of  merchandise  between  piers, 
railroad  stations  and  warehouses,  and  his  trucks  are 
often  identified  with  business  houses  of  standing,  whose 
names  frequently  appear  on  his  trucks. 

He  neither  loads  nor  unloads  commodities  on  his 
premises,  but  he  assumes  personal  responsibility  for  the 
safety  of  goods  in  transit,  perhaps  taking  the  risk  of 
moving  $100,000  worth  of  silk  on  an  open  truck  with 
only  the  driver  to  guard  it.  Ho  frequently  hears  the 
expense  of  thefts  of  packages  from  trucks  and  even  the 
loss  of  entire  loads  of  merchandise. 

This  truckman  is  a  man  of  large  interests  and  respon- 
sibilities, and  would  find  it-  inrpoasible  to  give  his  own 
personal  attention  to  the  minute  details  cf  his  business. 


reputable  firms  reduces  his  risks,  and  he  is  able  to  get 
lower  rates  for  insurance.  His  few  customers  set  their 
outgoing  freight  on  the  sidewalk  each  morning,  and 
his  truck  picks  it  up  at  his  convenience  and  delivers  it 
to  its  destination.  By  this  method  rehandling  is 
avoided,  feeder  trucks  are  not  required  and  the  risks 
are  lessened  because  his  drivers  do  not  enter  the  cus- 
tomers' stores. 

He  frequently  charges  75  cents  a  case,  with  additions 
for  longer  distances.  lie  may  develop  his.  business  in 
a  considerable  field,  and  have  more  than  one  office,  and 
yet  beyond  a  certain  number  of  customers  and  a  certain 
line  of  commodities  he  doe3  not  go. 

SmaU  Pick-Up  or  Trucking  Express  —  The  small 
pick-up  or  trucking  express  business  is  represented  hy 
tho  man  who  perhaps  owns  only  one  truck  and  one  or 
two  horses,  and  may  be  his  own  driver.  In  no  instance 
does  he  own  many  trucks  or  employ  many  men.  He 
has  a  small  office  or  stand,  and  takes  whatever  business 
may  come.      He  picks  up  and  delivers  one  or  many 


_  s  on  any  route  to  any  destination.  His  business 
differs  from  the  express  business  in  that  lie  does  not 
carry  small  parcels  of  value  because  of  the  danger  of 
loss  from  his  open  unprotected  truck.  He  cannot  solicit 
the  regular  trade  of  many  companies  because  he  has  not 
sufficient  capital  to  be  held  responsible  in  case  of  a 
large  loss.  He  cannot  compete  with  the  larger  operator 
because,  although  his  rates  may  be  lower,  his  standard 
of  service  and  degree  of  responsibility  are  also  at  a 
low  level. 

Freight  Transfer — The  freight  transfer  business  is 
an  activity  closely  allied  to  the  transportation  companies 
and  controlled  by  contract.  It  consists  of  the  transfer 
of  freight  from  the  terminals  of  one  common  carrier 
to  those  of  another  or  between  the  terminals  of  a  single 
carrier.     A  considerable  amount  of  freight  is  trucked 


while  the  most  favored  streets  for  oast-and-west  traffic 
are  Pearl,  Fulton,  Chambers,  Canal,  Thirteenth,  Four- 
teenth, Twenty-third,  Thirty-third,  Thirty-fourth, 
Thirty-^fth,  Thirty-seventh  and  Forty-second  Street*, 
and  Park  Row.  The  bridges  over  the  East  River  carry 
a  heavy  trucking  traffic,  as  do  the  ferry  to  and  from 
Staten.  Island  and  a  number  of  the  railroad  ferries  on 
the  Hudson  River,  particularly  the  Cortlandt  and  Des- 
brosses  Street  ferries  of  the  Pennsylvania.  Streets 
mentioned  as  especially  congested  are  Duane,  Reade, 
Franklin  and  Fulton  Streets  and  the  streets  of  the 
lower  West  Side  primary  market  district  in  general. 

Opinions  elicited  from  truckmen  and  merchants  as 
to  the  best  types  of  pavement  indicated  a  preference  for 
granite  blocks.  Lafayette  Street  was  cited  by  many 
as  being  the  best  paved  street  in  New  York  City.    Con- 


from  one  pier  station  to  another  of  the  same  railroad 
in  Manhattan  in  order  to  consolidate  it  into  full  car- 
loads and  avoid  the  necessity  for  doing  this  at  the 
transfer  platforms  in  New  Jersey.  This  process  adds 
to  the  congestion  in  the  city  streets  and  will  be  elimi- 
nated when  the  system  recommended  by  the  Commis- 
sion is  in  operation. 

Trucking  plays  a  large  part  not  only  in  the  getting  of 
goods  into,  out  of  or  through  the  Port,  but  also  in 
local  transfer  within  it  Besides  the  haul  from  the 
railroad  or  steamship  terminal  to  the  store  or  factory 
or  in  the  opposite  direction,  there  is  much  trucking 
from  store  to  store,  from  wholesaler  to  retailer,  from 
factory  to  warehouse,  over  which  the  Port  Authority 
can  have  little  control,  and  which  if  inefficiently  per- 
formed will  cause  congestion  throughout  the  business 
section  of  the  Port  in  spite  of  the  most  carefully 
planned  terminals  and  terminal  operations. 

Routes  and  Street  Capacities 
Interviews  and  questionnaires  indicate  that  the  most 
favored  north-and-south  routes  in  Manhattan  for  truck- 
ing are  West,   South,  Hudson  and  Lafayette  Streets 
and  Eleventh,  Eighth,  Sixth,  Fourth  and  Park  Avenues, 
39 


demnation  of  asphalt  and  wood-block  pavement  was 
almost  unanimous.  The  majority  of  truckmen  favored 
restricted  streets. 

For  the  purpose  of  ascertaining  the  number  of  trucks 
per  hour  which  could  arrive  at  and  depart  from  an 
inland  freight  statit/n  with  a  minimum  of  street  con- 
gestion, traffic  counts  were  made  at  various  busy  street 
intersections.  The  data  contained  were  not  sufficiently 
complete  to  be  conclusive  in  themselves,  but  were  valu- 
able as  a  check  on  the  driveway  capacities  used  for  the 
design  of  the  terminals. 

Fig.  1  shows  graphs  of  a  10-hour  count  at  the 
intersection  of  Broadway  and  Chambers  Street.  It 
indicates  for  each  hour  the  number  of  through  trucks 
passing  in  each  direction  on  Broadway  and  in  each 
direction  on  Chambers  Street,  and  the  number  arriving 
from  either  direction  on  either  street  and  turning  in 
cither  direction  into  the  other. 

The  through  north-and-south  traffic  on  Broadway 
includes  street  cars.  While  the  field  record  divides 
the  vehicles  into  street  cars,  horse  trucks,  motor  trucks 
and  pleasure  vehicles,  the  graph  does  not  make  such  a 
separation,  as  it  has  no  bearing  on  the  purpose  for 
which  the  studies  were  made. 
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Truck  Licenses  and  Service  Charges 

Three  classes  of  licenses  are  issued  to  cover  the  opera- 
tions of  commercial  tracks  in  the  City  of  New  York, 
where  the  trucking  problem  centers.  A  state  license 
is  necessary  for  all  motor  trucks  and  other  motor 
vehicles;  a  city  license  is  required  for  trucks  in  com- 
mercial service,  whether  horse-drawn  or  motor-driven, 
and  a  custom-house  license  must  he  obtained  for  trucks 
handling  bonded  goods.  The  drivers  of  the  customs 
trucks  must  be  able  to  read,  write  and  speak  the  Eng- 
lish language,  and  while  on  duty  their  trucks  are  under 
the  supervision  of  the  custom-house  office. 

New  York  State  Licenses 

Motor  vehicles  in  New  York  State  used  for  the  trans- 
portation of  goods,  wares  or  merchandise  must  have 
state  licenses  at  prices  that  vary  with  the  combined 
weight  of  the  vehicle  and  its  capacity  load.  Where  this 
sum  is  2  tons  or  less  the  fee  is  $i0 ;  more  than  2  and 
not  more  than  3  tons,  $15 ;  more  than  3  and  not  more 
than  4,  $20;  more  than  4  and  not  more  than  5,  $25; 
more  than  5  and  not  more  than  6,  $30;  between  6  and 
14  tons,  $5  for  each  ton  above  6  tons;  above  14  tons, 
$10  for  each  additional  ton. 

For  pleasure  cars  a  sliding  scale  based  on  horsepower, 
list  price  and  year  of  manufacture  is  in  force.  To  a 
flat  fee  of  25  cents  per  horsepower  is  added  40  cents  per 
$100  of  the  manufacturer's  list  price  if  the  car  was 
made  in  1917,  1918,  1919  or  1920,  20  cents  per  $100 
if  it  was  made  in  1915  or  1916,  and  10  cents  per  $10O 
if  it  was  made  in  or  before  1914. 

Omnibuses  for  carrying  passengers  for  'hire  are 
licensed  at  $15  per  year  if  they  carry  five  passengers 
or  less,  from  $24.50  to  $67.50  if  they  carry  from  six 
to  thirty  passengers,  and  $2  per  passenger  for  each  in 
excess  of  thirty  passengers.  Omnibuses  operating 
under  a  franchise,  however,  are  licensed  at  $10  per 
year, 

New  Yobk  City  Licenses 

New  York  City  licenses  are  covered  by  Article  II  — 
Public  Carts  and  Truckmen  —  of  the  Code  of  Ordi- 
nances of  the  City  as  amended  in  1919,  Sections  14&- 
144.  "  Every  vehicle  of  whatever  construction,"  states 
the  ordinance,  "  whether  drawn  by  animals  or  propelled 
by  any  motor  power,  which  is  kept  for  hire  or  used  to 
carry  merchandise,  household,  office  furniture  or  other 
bulky  articles  within  the  city,  for  pay,  shall  be  deemed 
to  be  a  public  cart,  and  the  owner  thereof  shall  be 
deemed  to  be  a  public  cartman."  Public  carts  are 
divided  into  four  groups  as  follows : 

A — Carts  drawn  by  one  horse  and  having  an  inside 
floor  surface  of  at  least  40  square  feet. 

B  —  Carts  drawn  by  two  or  more  horses  and  having 
an  inside  floor  surface  of  at  least  70  square  feet. 

F  —  Motor-driven  carts  having  an  inside  floor  sur- 
face of  at  least  70  square  feet. 

G  —  Motor-driven  carts  having  an  inside  floor  sur- 
face of  at  least  90  square  feet 

"  In  all  of  the  above  measurements,"  states  the  ordi- 
nance, "  a  variation  of  more  than  5  per  cent  shall  not 
be  accepted." 


The  license  fees  of  the  horee-drawn  vehicles,  classes  -A 
and  B,  are  $2  per  year.  Those  of  the  motor  vehicles, 
classes  F  and  G,  are  $5  per  year. 

Section  144  —  Charges  —  provides  a  general  scale 
of  rates  as  follows: 

Class  A  vehicles,  when  propelled  at  not  less  than  three 
miles  per  hour,  $1.25  per  hour. 

Class  B  vehicles,  when  propelled  at  not  less  than  three 
miles  per  hour,  $1.50  per  hour. 

Class  F  vehicles,  when  propelled  at  not  less  than  eight 
miles  per  hour,  $1.75  per  hour. 

Class  G  vehicles,  when  propelled  at  not  less  than  eight 
miles  per  hour,  $2.50  per  hour. 

For  the  service  of  each  man  in  addition  to  the 
operator  or  driver,  50  cents  per  hour — the  number  of 
additional  men  not  to  exceed  three  except  when  specially 
agreed  upon  by  the  person  hiring  the  carts. 

In  lieu  of  this  general  scale  a  special  contract  may 
be  agreed  upon  in  advance,  in  which  case  the  public 
cartman  must  furnish  the  person  with  whom  he  con* 
tracts  a  written  memorandum  to  be  signed  by  both  par- 
ties or  their  responsible  and  authorized  representatives, 
setting  forth  clearly  the  terms  of  the  contract 

All  disputes  as  to  the  rate  or  amount  of  compensa- 
tion, the  ordinance  provides,  are  to  be  adjusted  by  the 
officer  in  charge  of  the  police  station  nearest  to  the 
place  where  the  dispute  is  had. 

Service  Charges 

Actual  service  charges  often  bear  little  relation  to  the 
legal  rates  fixed  by  the  above-mentioned  ordinance; 
nor  is  there  any  uniform  system  of  charges.  In  general 
the  rates  vary  from  4%  to  5%  cents  per  hundred- 
weight for  carload  freight,  and  from  50  to  75  cents 
per  package,  irrespective  of  weight,  for  general  mer- 
chandise. Paper  cartage  has  been  found  to  vary  from 
$1.50  to  $4.50  per  load.  Rentals  for  horse-drawn 
trucks  varied  in  1918  from  83  cents  to  $2.75  per  hour, 
and  from  $40  to  $55  per  week,  according  to  the  number 
of  horses.  Rates  for  motor  trucks  ranged  from  $1.50 
to  $5  per  hour,  according  to  the  capacity  of  the  truck. 
In  short,  what  is  paid  for  trucking  varies  with  the 
volume  and  desirability  of  the  business,  and  truckmen 
charge  what  the  traffic  will  bear. 

Trucking  Costs 

Trucking  costs  are  difficult  to  arrive  at  accurately 
for  the  reason  that  there  are  so  many  varying  factors 
and  so  little  effort  on  the  part  of  truck  operators  to 
keep  full  account  of  their  costs.  Estimates  based  upon 
figures  obtained  from  a  number  of  sources  indicate  that 
it  costs  about  $1.80  per  hour  to  operate  the  average  two- 
horse  truck  in  railroad  pier-station  service,  where  horse- 
drawn  trucks  predominate,  and  about  $3.25  per  hour  to 
operate  the  average  five-ton  motor  truck  over  greater 
distances,  as  between  Manhattan  and  the  Bronx  or  New 
York  and  Newark,  where,  because  of  the  longer  runs 
and  small  percentage  of  idle  time,  the  trucks  are  more 
economically  justifiable  than  in  the  rihort-haul  service 
within  lower  Manhattan. 

The  figures  are  the  basic  costs  irrespective  of  whether 
the  truck  keeps  moving  a  good  part  of  the  time,  and 
irrespective  of  whether  it  carries  full  loads  or  runs 
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empty.     These  questions  have  a  very  large  bearing  on 
the  cost  per  ton. 

Horse-Drawn  Trucks 

The  elements  of  cost  for  horse-drawn  trucks  are  few, 
and  require  no  complicated  system  of  bookkeeping  to 
determine  and  utilize  them,  either  in  conducting  the 
business  or  making  the  rates.  They  consist  of  stable 
expenses,  board  and  shoeing  of  horses,  veterinary  serv- 
ice, repairs  to  trucks,  wages  of  drivers  and  helpers, 
licenses,  insurance,  interest  on  investment,  depreciation 
and  general  administration. 

Interest  on  investment  seems  to  be  quite  generally 
neglected  as  an  item  of  cost  Obviously  it  should  be 
taken  into  account.  Depreciation  is  a  charge  made 
necessary  both  by  wear  and  tear  and  by  obsolescence 
and  shQuld  cover  the  useful  life  of  the  trucks  and  horses, 
but  should  not  be  carried  below  the  scrap  value  or  sell- 
ing price  at  the  end  of  the  depreciation  period.  Gen- 
eral administration  should  include  all  charges  for  man- 
agement or  supervision,  and  all  office  expenses,  includ- 
ing office  salaries,  rent,  heat  and  light  —  items  pertain- 
ing to  the  general  oversight  of  the  business. 

It  is  urged  that  accounts  be  so  kept  as  to  show  the 
cost  of  each  detail  of  the  business — the  cost  of  moving 
with  full  loads,  with  part  loads  and  with  no  load,  the 
costs  separately  of  delays  at  terminals,  stores  and  ware- 
houses, and  the  losses  sustained  by  idling  on  the  part 
of  the  drivers. 

Daily  costs  were  obtained  as  of  the  year  1919  on 
nine  two-horse  trucks  as  follows:  Three  contract 
trucks,  $8.85,  $8.50  and  $13.88  per  day  respectively; 
one  merchant-owned  truck,  $14.13  per  day;  and  five 
trucks  owned  by  general  truckmen,  $12.85,  $10.23, 
$13.91,  $15.58  and  $11.59  per  day.  These  costs  are 
for  eight-hour  days  and  do  not  include  ferriage,  over- 
time or  helpers  in  loading  and  unloading.  The  con- 
tract trucks  were  trucks  rented  to  merchants  by  truck- 
men, and  the  daily  costs  do  not  include  the  overhead 
of  the  merchants.  Otherwise  the  figures  given  cover 
feed,  shoeing  and  veterinary  service  for  the  horses, 
repairs  to  trucks  and  harness,  wages  of  drivers,  stable 
rent,  light  and  help,  licenses,  insurance,  interest  on 
investment,  depreciation  on  horses,  trucks  and  equip- 
ment, and  general  administration. 

Undoubtedly  the  variation  of  costs  is  due  largely  to 
the  variation  in  the  classes  of  business  handled.  Some 
classes  require  more  supervision  than  others.  Higher 
insurance  has  to  be  carried  by  some  trucks,  and  some 
perform  more  work  than  others,  which  increases  the 
operating  cost  per  day  though  it  reduces  the  cost  per 
ton.  The  truckman  should  know  exactly  where  his 
leaks  are  in  order  to  be  able  to  minimize  his  costs  and 
obtain  the  greatest  profit.  Many  of  these  leaks  can  be 
detected  only  by  comparison  with  previous  records. 
Constant  watchfulness  and  application  of  the  facts  as 
shown  by  the  books  are  necessary  for  efficiency. 


Motor  Trucks 

The  elements  of  cost  for  motor  trucks  follow  along 
similar  lines.  They  include  the  cost  of  gasoline  or 
electricity,  depending  on  the  motive  power,  of  lubricat- 
ing oils  and  grease,  tire  renewals  and  repairs,  repairs 
to  the  chassis  and  truck  bodies,  wages  of  chauffeurs  and 


helpers,  garage  hire,  licenses,  insurance,  interest  on 
investment,   depreciation  and  general  administration. 

The  best  practice  figures  depreciation  either  16%  or 
20  per  cent.  Interest  is  usually  taken  at  6  per  cent. 
Insurance  must  cover  casualty,  theft  and  fire.  These 
items,  together  with  licenses,  garage  expenses  and 
wages,  are  usually  figured  on  a  monthly  or  yearly  basis, 
to  which  is  applied  the  average  number  of  days  per  year 
obtainaible  from  each  truck.  A  fair  figure  for  this, 
derived  from  a  very  large  business,  is  250  days  per 
year. 

Gasoline,  lubrication,  tire  renewals  and  repairs  to 
chassis  and  truck  bodies  are  usually  figured  on  a  mile- 
age basis. 

General  administration  is  best  figured  as  a  percent- 
age applied  to  both  groups  of  costs. 

Typical  costs  for  a  5-ton  gasoline  truck  appear  in 
Table  1.  They  are  composite  figures,  made  up  from 
such  records  of  the  American  Railway  Express  Com- 
pany and  statements .  obtained  from  the  Pierce-Arrow 
Motor  Company  as  are  thought  most  nearly  to  approxi- 


Table  1  —  Approximate  Operating  Costs  at  1917  and  1918  Prices 
of  5-ton    gasoline)  motor  trucks 
Item  Cost  per  year 

*  Interest   on    investment   at    6% $378  00 

•Depreciation   at   16%% 1 ,049  58 

I  nsurance    501  17 

License    50  00 

Gnrage 513  96 

Chauffeur    1,664  00 

$4,156  71 
General  administration,  10% 415  67 

Total  per  year  of  250  operating  days $4,572'  88 

Cost  per  day 18  29 

Direct  Operating  Costs,  on  Mileage  Basis 
Item  Cost  per  mile 

Gasoline    $0. 0682 

Lubrication    .  0058 

Tires    .0611 

Repairs    .0619 

$0.1970 
General  administration,  10% .  0197 

Total   per   mile $0.2167 

•  Based  on  a  first  cost  of  $6,300,  including  war  tax. 


mate  average  conditions  at  the  Port.  They  are  believed 
to  be  reliable  as  of  the  years  1917  and  1918.  The 
wages  of  the  chauffeur,  in  the  group  of  costs  that  is 
irrespective  of  mileage  covered,  are  based  on  an  8-hour 
day. 

Daily  costs  that  embrace  the  items  dependent  upon 
the  mileage  have  been  built  up  from  figures  obtained 
from  eight  operators  of  5-ton  gasoline  trucks,  and  are 
presented  in  Table  2.     The  table  includes  the  average 

Table  2  —  Estimated  Total  Daily  Operating  Costs  at  1919  Prices 

of  5-Ton  Gasoline  Trucks 

Daily  mileage     Cost  per  day 
Line  of  business  per  truck  per  truck 

A  —  Department  store 86  $24  65 

B  —  Wholesale  drygoods 27  19  00 

C  —  Grocery  chain  stores 37  25  62 

D  —  Wholesale  produce 27  18 

E  —  Public  service  corporation 25  00 

F  — General  trucking,  railroad  transfer...  40  28  00 

G  —  General   trucking   30  24  23 

H  —  General  trucking 50  28  56 


mileage  for  most  of  the  trucks.     The  figures  are  1919 
costs. 

Operator  A  uses  a  truck  between  its  New  York  store 
and  a  New  Jersey  distribution  station,  making  one 
trip  per  day.      The  truck  carries  a  chauffeur  and  a 


helper.  The  company  em- 
ploys its  trucks  to  give  serv- 
ice and  charges  part  of  their 
cost  to  advertising;  hence  it 
is  not  particularly  interested 
in  the  item  of  operating  cost, 
and  could  not  give  very 
definite  figures.  To  its  esti- 
mate of  $20.19  for  the  actual 
cost  of  operation  were  added 
figures  for  interest  on  invest- 
ment and  depreciation.  The 
company  was  unable  to  give 
insurance  charges  or  any  of 
its  general  administrative 
charges. 

Operator  B  operates  a 
truck  primarily  betweeu  New 
York,  its  Brooklyn  factory 
and  its  New  Jersey  factory. 
The  coat  of  $19  per  day  in- 
cludes wages  of  chauffeur  and 
helper,  gasoline  and  oil, 
garage  rental,  insurance, 
state  license  fee,  interest  on 
investment  and  depreciation. 
The  company  was  unable  to 
give  any  estimate  of  the  general  administrative  charges. 

Operator  C  has  a  fleet  of  trucks  of  various  sizes  and 
keeps  very  complete  cost  records.  The  5-ton  trucks 
operate  between  the  company's  warehouse  and  its  stores. 
The  cost  of  $25.52  includes  chauffeur's  wages,  gasoline 
and  oil,  tires,  repair  material  and  parts,  garage 
expenses,  insurance,  state  license  fee,  interest,  deprecia- 
tion and  general  administration. 

Operator  D  operates  trucks  between  New  York  piers 
and  Wallabout  Market  in  Brooklyn,  and  at  times  also 
does  some  trucking  for  other  merchants  in  the  same 
line  of  business.     No  record  of  mileage  is  kept.     The 


Drays   and   Temporary  Storage  c 
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cost  figures  include  wages  of  chauffeur  and  helper,  gas- 
oline, oil  and  grease,  repairs,  garage  rental,  insurance, 
state  and  city  license  fees,  interest,  depreciation  and 
general  administration. 

Operator  E,  a  public  service  corporation,  declined 
to  give  any  details  as  to  its  figure  of  $25  per  day  for 
operating  a  5-ton  truck. 

Operator  F  divides  its  figure  into  chauffeur's  wages, 
gasoline,  oil  and  grease,  tires,  repairs,  garage  rental, 
license  fees,  insurance,  interest,  depreciation  and  gen- 
eral administration. 

Operator  G  includes  in  its  figure  wages  of  chauffeur, 
gasoline  and  oil,  repairs, 
license  fee,  insurance,  inter- 
est, depreciation  and  general 
administration,  plus  20  per 
cent  for  lost  time  due  to  re- 
pairs, lack  of  work,  had 
weather  or  other  causes. 

Operator  H  operates  large 
fleets  of  trucks  in  New  York 
as  well  as  in  ether  localities, 
and,  unlike  the  other  truck- 
men, has  motor  trucks  only. 
Its  costs  are  built  up  on  sub- 
stantially the  same  basis  a.= 
those  of  Operator  G,  with  the 
20  per  cent  allowance  for  loss 
of  time. 

The  foregoing  costs  are 
based  on  8-hour  working 
days,  and  do  not  include  any 
overtime  to  chauffeur,  or  any 
charges  for  loading  or  ferri- 
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totals  of  Table  1  gives  $26.89  per  day  as  against  $24.55 
in  Table  2.  The  operator  made  no  allowance  for  insur- 
ance charges  or  general  administration,  however,  and 
the  elimination  of  this,  amounting  to  about  $1.46  per 
day,  would  reduce  the  figure  of  $25.89  to  $24.43  as 
compared  with  $24.55. 

In  the  same  way  the  combination  of  the  figures  in 
Table  1  and  the  mileage  in  Table  2,  omitting  general 
administration  to  make  the  figures  comparable,  would 
make  the  daily  costs  of  Operator  B  $21.47  as  compared 
with  $19  shown  in  Table  2.  Similarly,  Operator  C's 
costs  with  the  general  administration  included  would 
figure  $26.30  as  compared  with  $25.52  shown  in 
Table  2 ;  those  of  Operator  F  would  be  $26.97  as  com- 
pared with  $28;  those  of  Operator  G,  $24.87  as  com- 
pared with  $24.23,  and  those  of  Operator  H,  $29.14 
as  compared  with  $28.56.  No  comparison  can  be 
made  in  the  case  of  Operators  D  or  E,  because  no  mile- 
age figures  are  available. 

Despite  the  rather  close  coincidence  of  the  typical 
costs  of  Table  1  with  the  actual  costs  obtained  from 
the  operators,  it  must  be  recognized  that  the  conditions 
are  bound  to  vary  considerably.  No  .two  motors  con- 
sume the  same  amount  of  gasoline  per  mile,  the  gaso- 
line consumption  varying  with  different  makes  of 
machines  and  different  weights  of  cars.  No  two  tires 
of  even  the  same  make  give  precisely  the  same  amount 
of  wear.  The  personal  equation  of  the  chauffeur  also 
enters  into  the  cost  per  mile.  The  only  way  to  deter- 
mine the  costs  precisely  is  to  keep  records  over  con- 
siderable periods  for  each  type  and  weight  of  motor 
truck  in  service. 

Electric  trucks  have  many  advantages  over  gasoline 
trucks  in  districts  where  adequate  battery-charging 
facilities  are  available,  but  the  Commission  has  been 
unable  to  obtain  sufficiently  conclusive  records  to  pre- 
sent figures  or  make  definite  recommendations  respect- 
ing them. 

Wages  of  Deivees  and  Chauffeurs 

Bearing  heavily  on  the  cost  of  operating  trucks  are 
the  costs  for  drivers  and  chauffeurs.  A  complete  sched- 
ule of  the  wages  in  force  in  the  autumn  of  1918  is 
given  in  Table  3,  taken  from  a  form  of  the  agreement 
entered  into  by  the  teamsters'  and  chauffeurs'  brother- 
hood. This  brotherhood  was  asked  by  the  Commission 
to  furnish  the  scale  of  wages  in  force  during  the  sum- 
mer of  1920,  but  it  declined  to  do  so. 

Trucking  Losses 

If  trucks  could  be  operated  continuously  at  full 
capacity,  with  no  one-way  empty  movements,  if  they 
could  be  kept  continuously  moving  at  a  safe  and  proper 
speed,  with  only  a  reasonable  allowance  of  time  at 
stores,  warehouses  and  terminals  for  loading  and 
unloading,  and  if  the  covering  of  unnecessary  distance 
could  be  eliminated,  the  saving  would  be  enormous. 
The  consensus  of  opinion  among  truckmen  is  that  idle 
time  amounts  to  20  per  cent  of  the  total  time,  whereas 
individual  opinions  put  the  figure  as  high  as  75  per 
cent.  The  clockings  of  the  Commission  show  the  aver- 
age load  to  be  far  below  the  capacity  of  trucks.  The 
ideal  conditions  of  full  load,  full  time  and  full* speed 


Table  3  —  Waob  Scalb  or  Daivras  and  Chauffeurs  in  Effect  in 

Autumn  of  1918 

Section  1  comprises  a  complete  weekly  wage  scale  as  follows : 

Four-horse  truck   drivers I£0  00 

Three-horse  truck  drivers 28  OO 

Two-horse  truck  drivers 20  00 

One-horse  truck   drivers 24  00 

Windlass    trucks    to    receive    $1    above   this    wage    scale. 

Night  chauffeurs  and  teamsters  to  receive  $1  per  week 

more. 

Two-horse  smaU  delivery  wagon  driver $25  00 

One-horse  smaU  delivery  wagon  driver 23  00 

Five-ton  automobile  chauffeur 80  00 

Four-ton  automobile  chauffeur 29  00 

Three-ton  automobile  chauffeur 28  00 

Two-ton  automobile  chauffeur 27  00 

One-ton   automobile   chauffeur 26  00 

For  automobiles  of  more  than  live-ton  carrying  capacity, 

SI  a  ton  per  week  more. 
Helpers  to  receive  $22  per  week. 
Two  dollars  per  week  to  be  paid  to  chauffeur  and  helper 

on  every  ton  carried  on  a  trailer. 

Section  2  defines  one  day's  work  as  follows: 

Eight  hours  to  constitute  a  day's  work.  Time  to  be  taken 
when  arriving  at  stable  or  garage  at  a.  m.  and  leaving 
same  at  p.  m.  Overtime  to  be  paid  at  the  rate  of  SI 
per  hour.  First  thirty  minutes  to  be  conceded  to  the 
employers:  any  time  over  the  half  hour  to  be  counted 
one  hour  in  favor  of  the  employee. 

Section*  8-12  inclusive  cover: 

Sunday  and  holiday  work,  stable  and  warehouse  work, 
employment  of  union  members  or  prospective  members 
only,  appointment  of  a  "  stable  steward1'  to  oversee  the 
performance  of  the  contract,  employment  of  union  loaders 
and  helpers,  prohibition  of  deliveries  in  buildings,  adjust- 
ment of  deliveries,  time  of  reporting  for  work,  special 
pay  for  helping  to  load  trucks  other  than  the  one  driven, 
adjustment  of  agreement  after  written  notice. 


can  of  course  never  be  realized,  but  vast  improvements 
are  possible. 

The  main  sources  of  trucking  losses  can  be  classified 
as  follows: 

A.  Load  losses. 

1.  Hauling  of  part  loads. 

2.  Empty  one-way  movement. 

B.  Time  losses. 

1.  Necessary  time  for  loading  and  unloading  at 

starting  and  stopping  points. 

2.  Unnecessary  delays  at  those  points. 

a.  Bad  design  of  terminal,  warehouse  or 

store. 

b.  Inadequate  freight-handling  machinery, 
c  Inefficient  placing  of  goods  at  terminal, 

warehouse  or  store, 
d.  Lack  of  co-operation  between  merchants. 

3.  Trucking  of  unnecessary  distances. 

4.  Idling  by  driver  on  streets  and  at  starting  and 

stopping  points. 

5.  Slow  speed  in  traffic. 

The  two  classes  of  load  losses  are  similar  in  kind. 
With  railroad  and  steamship  terminals  scattered  all 
along  the  lower  Hudson  River  and  East  River  water- 
fronts, and  with  each  merchant  or  manufacturer  depend- 
ing on  his  own  arrangements  for  getting  his  trucking 
done,  there  is  necessarily  a  great  deal  of  hauling  about 
of  small  loads,  a  great  deal  of  one-way  empty  move- 
ment. Conditions  will  be  greatly  improved  as  far  as 
railroad  freight  is  concerned  by  the  consolidation  and 
zoning  of  terminals  contemplated  in  the  automatic- 
electric  plan.  Further  improvement  is  possible  by  the 
consolidation  of  trucking  companies  and  the  operation 
of  pick-up  and  delivery  trucks  on  schedules. 

Under  time  losses  necessary  time  for  loading  and 
unloading  should  perhaps  not  be  regarded  as  a  loss, 
inasmuch  as  it  is  unavoidable.     All  of  the  others,  how- 
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ever,  afford  opportunity  for  improvement.  The  bad 
design  of  terminals  and  inadequacy  of  freight-handling 
machinery  at  them  will  he  taken  care  of  to  a  large 
extent  by  the  new  automatic-electric  stations  to  replace 
the  pier  stations  and  the  improved  steamship  piers 
recommended  by  the  Commission.  It  will  rest  with 
the  individual  merchants  and  manufacturers  whether 
they  make  similar  improvements  at  their  own  plants. 

Improvement  in  the  design  of  the  terminals  and  their 
freight-handling  equipment  will  doubtless  do  much 
toward  promoting  more  efficient  placing  of  goods  within 
them,  but  the  problem  of  better  co-ordination  of  effort 
is  a  larger  one,  in  that  it  involves  the  carrier,  the  truck- 
man and  the  shipper  or  consignee,  and  especially  the 
truckman  and  the  shipper  or  consignee.  The  fullest 
possible  co-operation  will  mean  that  the  shipper  will 
notify  the  truckman  just  when  he  has  goods  to  be 
moved,  will  have  them  ready  when  the  truckman  calls, 
and  will  contrive  to  avoid  the  most  congested  periods 
at  the  terminals.  The  carrier  will  give  the  consignee 
notice  at  the  earliest  possible  moment  of  the  arrival 
of  his  goods,  and  will  so  place  them  that  they  can  be 
readily  found  and  removed  when  the  truckman  calls 
for  them.  The  truckman  will  make  his  calls  accord- 
ingly, and  will  encounter  fewer  delays  than  at  present. 

The  reorganization  and  consolidation  of  terminals 
will  likewise  materially  reduce  trucking  distances,  mak- 
ing it  possible  for  the  shipper  and  consignee  to  use 
terminals  in  his  own  zone  to  a  large  extent,  instead  of 
trucking  goods  up  and  down  Manhattan  because  the 
individual  carrier  cannot  handle  the  goods  in  his 
vicinity.  The  reorganization  of  the  market  system 
recommended  by  the  Commission  will  rIso  materially 
reduce  the  trucking  of  food  products. 

Under  present  conditions,  with  long  lines  of  trucks 
waiting  at  ferries  and  piers,  blockades  at  important 
street  corners  and  enforced  delays  at  every  point, 
drivers  and  chauffeurs  have  little  incentive  to  make  the 
most  of  their  time,  and  they  contribute  greatly  to  the 
losses  by  idling  at  all  points.  Reduction  of  these  long 
delays  and  general  improvement  in  their  opportunities 
to  give  good  service  would  doubtless  50  far  toward 
making  them  more  attentive  to  their  work,  while  proper 
follow-up  systems  and  help  from  the  police  in  serving 
summonses  on  willful  idlers  (such  as  those  who  enter 
ferry  truck  lines  to  add  to  their  overtime,  with  no  inten- 
tion of  using  the  ferry)  would  further  discourage  the 
loafing. 

All  of  these  improvements  would  unquestionably 
tend  to  lessen  the  losses  included  under  the  last  heading, 
slow  speed.  Under  present  conditions  there  are  far  too 
many  trucks  engaged  in  moving  the  tonnage  that  is 
moved.  By  their  very  numbers  they  delay  each  other, 
the  congestion  being  so  great  on  the  most  heavily- 
traveled  routes  that  even  under  favorable  weather  con- 
ditions the  trucks  are  held  up  at  nearly  every  corner, 
while  during  unfavorable  weather  the  congestion  is 
greatly  increased  and  some  of  the  streets  become  virtu- 
ally impassable.  If  through  the  elimination  of  unneces- 
sary delays,  light  loads  and  excessive  distances  the  total 
number  of  trades  engaged  in  moving  the  business  could 
be  greatly  reduced,  the  clearing  of  the  streets  would 
inevitably  result  in  a  greater  average  speed  obtainable 
for  those  trucks  remaining  in  operation. 


Time  Tbuck  Studies 

In  order  to  understand  more  fully  the  conditions 
under  which  trucks  operate  in  Manhattan  and  vicinity, 
the  Commission's  forces  made  what  are  designated  as 
time  truck  studies,  in  which  members  of  the  field  force 
rode  with  representative  trucks  for  periods  ranging 
from  two  to  six  days.  Operations  of  horse  trucks  were 
followed  in  this  manner  for  sixty-three  days,,  and  of 
motor  trucks  for  thirty-three  days. 

The  form  which  is  reproduced  as  Fig.  2  was  prepared 
to  be  filled  out  by  the  men  who  rode  on  the  trucks.  On 
this  card  a  continuous  graph  of  the  trucks  from  stable 
or  garage  back  to  stable  or  garage  or  from  store  door 
back  to  store  door  could  be  recorded.  The  graph  was 
made  with  either  pencil  or  punch. 

The  charts,  Figs.  3  and  4,  have  been  made  up  from 
these  cards.     Fig.  3  shows  the  time  performances  of 
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four  two-horse  trucks  and  five  motor  trucks,  all  of  5-ton 
capacity.  Fig.  4  shows  the  load,  distance  and  speed 
performances  of  the  same  trucks.  It  should  be  noted 
that  the  idle  time  in  Fig.  3  represents  delays  in  the 
day's  work,  not  days  during  the  year  when  the  trucks 
were  not  working. 

The  character  of  each  truck  and  the  service  in  which 
it  was  employed,  and  the  duration  of  the  study,  are 
indicated  as  follows : 

Truck  A — Eighteen-day  study  of  5-ton  two-horse 
trucks  in  contract  service  for  merchants  in  Manhattan. 

Truck  B  —  Six-day  study  of  a  5-ton  two-horse  truck, 
merchant-owned,  in  Manhattan  service. 

Truck  C  —  Twenty-one-day  study  of  5-ton  two-horse 
trucks  in  railroad  transfer  service  in  Manhattan. 

Truck  D  —  Eighteen-day  study  of  5-ton  two-horse 
trucks  in  general  truckmen's  service,  Manhattan. 

Truck  E  —  Eight-day  study  of  5-ton  gasoline  trucks 
in  express  service  between  Manhattan  and  Newark. 

Truck  F — Six-day  study  of  a  5-ton  gasoline  truck, 
merchant-owned,  between  Manhattan,  Brooklyn  and 
Bayonne. 

Truck  0  —  Five-day  study  of  a  5-ton  gasoline  truck 
in  railroad  transfer  service,  Manhattan. 

Truck  H  —  Eight-day  study  of  5-ton  gasoline  trucks 
in  general  truckmen's  service,  Manhattan. 

Truck  I — Six-day  study  of  a  5-ton  electric  truck  in 
a  Brooklyn  truckman's  service  between  Manhattan  and 
Brooklyn. 

The  horse  trucks  chosen  were  in  Manhattan  service 
and  reflect  more  nearly  conditions  at  freight  terminals 


and  stores  than  do  the  motor  trucks,  of  which  four  were 
in  service  between  Manhattan  and  the  suburbs  and  only 
three  in  a  service  comparable  with  that  of  the  horse 
trucks.  The  motor  trucks  were  studied  for  the  sake 
of  the  light  they  would  shed  on  the  plan  (Chapter  12) 
calling  for  the  substitution  of  motor  trucks  for  car*, 
car  floats  and  lighters  in  the  delivery  and  collection  of 
Manhattan  freight. 

The  comparison  developed  by  the  two  charts  shows 
clearly  the  service  to  which  each  class  of  vehicle  is 
better  adapted.  While  changes  in  the  design  of  freight 
terminals  will  undoubtedly  increase  the  use  of  motor 
trucks,  it  is  questionable  whether  they  will  ever  sup- 
plant the  horse  for  short-distance  service.  At  the  pres- 
ent time  horse  trucks  probably  do  70  per  cent  of  the 
trucking  at  freight  terminals.  Because  of  this  fact, 
and  because  the  charts  show  a  load  efficiency  of  only 
38.53  per  cent  for  horse  trucks  as  compared  with  67.27 
per  cent  for  motor  trucks,  leaving  the  horse  trucks  with 
more  opportunity  for  improvement,  the  trucking  econo- 
mies that  are  possible  with  better  terminal  design, 
better  reorganization  and  a  zoning  system  are  figured 
in  terms  of  the  costs  of  two-horse  trucks. 

Delays  at  Piees 

During  the  railroad  clockings  information  was 
obtained  as  to  the  number  of  trucks  that  brought  freight 
to  and  took  it  from  all  railroad  pier  stations,  the  ton- 
nage they  brought  to  or  took  from  the  stations  and  the 
time  they  were  there.  From  these  clockings  Tables  4—7 
and  Figs.  5-12  have  been  prepared  to  cover  the  inbound 


Table  4  —  Loading,  Ton  Consumbd  and  Cost  or  I  due  Tira  of  Trucks  Receiving  Inbound  Freight  at 

1918  Clockings 

Number           AmounJ:            Total  time            Essential  Essential 

of  trucks         of  freight              on  piers.               time  for  time  for  travel 

observed          "TT."1'             hr.-min.               J"**";  ™  P*™; 

<W                *W                    (c)                 ™  W 

Full  Working  Day  —  Elesen  Houre 

Total  for  day 4,232           8,661.81          3,033-40               426-44  352-48 

Average  per  truck 2.047               0-18.01             0-06.050  0-05.002 

Average  per  ton • i             0-21.01             0-02.055  O-02.444 

Maximum  Hour  a$  to  Trucks,  tO-11  A.  M. — 18.46%  of  Day's  Total 

Total  for  hour 527            1,075.87               376-06             53-08  43-56 

Average  per  truck 2.041                 0-4282           0-006.050  0-05.002 

Maximum  Hour  as  to  Tonnage,  8-9  A.  M. —  It £5%  of  Day' 9  Total 

Total  for  hour 460            1,112.67             348-26                 46-23  38-21 

Average  per  truck 2 .419      

Average  per  ton 0-18.79             0-02.501  0-02.068 


Thirty-One  Hudson  Hivbr  Pier  Stations  During 


Essential  time 

for  loading, 

hr. — rain. 


1,588-12 

0-22.517 
0-11.000 


197-12 
0-22.451 


204-00 

'"(Miiooo 


Idle  time  at 

stations, 

hr. — min., 

=c— (<*+•+/) 


665-56 
0-09.441 
0-04.611 


81-50 
0-09.317 


59-42 
CK«!22i 


Loss  at  $1.80 
per  truck-hour 
(A) 


$1,198,679 
0.2832 
•    0.1383 


147.294 
0.2795 


107.460 
0.0966 


Table  5  —  Loading,  Tim  Consumed  and  Cost  or  Idle  Time  or  Trucks  Receiving  Inbound  Freight-  at  Eiqhtbbn  Evst  Rives  Pies  Stations  During  1918 

Clockings 

s^ssl   **-&    Toonta^!r    ^°^  **?5?£L  SKgas"  "Ms*    Lo-»t»u» 

of  trucks          _«w,^~Li               on  piers,                M„_  __  w>;^_-  for  loading,  stations,               w%mm  *_,„i7i1_.- 

_l___,_j          removed,             »__,     _-J               papers,  on  piers,  .  „     __;„  v.     _:«               per  truck-Hour 

observed              *„„•                 nr. — m  n.            u--.il  u_     —  ;-  or. — mm.  nr. — mm.,             *       ,*.* 

/_\                   tons                       /_v                  nr. — mm.  nr. — mm.  tri                <j  i  .  U                 \ii) 

(a)                    (6)                        (c)                        (d)  ^  (/)  g— c— (<*+«+/) 

Full  Working  Day  —  Eleven  Hours 

Total  for  day 1,253            3.374.13              776-09               126-21  55-28  449-55  144-25                         $259,948 

Average  per  truck 2.693               0-37.16             0-06.050  0-02.656  0-21.544  0-06.910                       0.2075 

Average  per  ton 0-13.80             0-02.247  0-00.986  0-08.000  0-02.567                       0.0770 

Maximum  Hour  as  to  Trucks,  10-11  A.  M. — 18.46%  of  Day's  Total 

Total  for  hour 156               419.31               96-43                 15-45  4-18  55-55  20-45                               37.350 

Average  per  truck 2.688               0-37.19             0-06.050  O-01.654  0-21.504  0-07.982                      0.2394 

Maximum  Hour  a*  to  Tonnage,  8-4  P>  M. — 18.10%  of  Day's  Total 

Total  for  hour 153               441.90               79-58                 15-26  4-13  58-55  1-24                              2.520 

Average  per  truck 2 .888      

Average  per  ton 0-10.86             0-02.096  0-00.572  0-08.000  0-00.192                      0.0058 
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and  outbound  movements  at  thirty-one  Hudson  River 
stations  and  eighteen  East  River  stations.  Allowance  is 
made  for  the  necessary  time  to  obtain  papers,  to  do  the 
work  of  loading  and  unloading,  and  to  run  the  necessary 
distance  on  the  pier  for  inbound  freight,  and  the  cost 
of  the  remaining  idle  time  is  computed  in  terms  of  the 
value  per  hour  of  a  two-horse  truck,  estimated  to  be 
$1.80  in  1919. 

It  is  apparent  from  these  tables  that  the  losses  in 
time  are  considerably  less  than  is  commonly  claimed 
by  merchants  and  truckmen.  The  clockings  were  made 
while  the  Railroad  Administration  was  in  charge  of 
the  railroads,  with  its  opportunity  for  distributing  the 
loads  over  different  stations,  and  it  is  probable  that  the 
delays  averaged  higher  prior  to  the  war.  Even  as 
shown  by  the  tables  they  are  by  no  means  negligible. 
Applied  to  the  estimated  1929  tonnage  of  10,000,000  — 
6,000,000  tons  inbound  and  4,000,000  tons  outbound  — 
the  losses  from  unnecessary  delays  would  amount  to 
$1,644,000  annually. 

On  inbound  business  the  delays  to  trucks  at  steam- 
ship terminals  are  about  the  same  as  at  railroad  piers, 
but  on  outbound  business  they  are  much  greater.  The 
interviews  and  questionnaires  conducted  by  the  Com- 
mission indicate  that  delays  of  from  two  to  twenty-four 
hours  occur. 

There  is  a  certain  weakness  in  all  piers  in  that 
whether  or  not  street  trucks  run  upon  the  piers  they 
enter  and  leave  the  terminal  at  the  same  end  of  the 
pier,  which  naturally  tends  to  street  congestion.  In 
lower  Manhattan  the  difficulty  is  greatly  intensified  by 


the  fact  that  the  piers  are  narrow,  with  team  access  at 
only  one  level.  Ordinarily  inbound  freight  is  delivered 
on  the  piers,  and  outbound  is  received  at  the  bulkhead 
sheda  The  provisions  are  entirely  inadequate  for 
either.  Trucks  calling  for  freight  must  pass  through 
a  narrow  gateway  to  the  pier,  and  wend  their  way 
slowly  among  standing  and  moving  trucks  and  piles  of 
freight  until  they  get  back  upon  the  street.  Trucks 
bringing  freight  must  await  their  turn  at  bulkhead 
platforms  far  too  short  to  receive  the  trucks  as  fast  as 
rhpy  come.  Lines  of  both  classes  of  trucks  form  and 
ore  overlapped  by  similar  lines  for  adjacent  piers,  or 
for  ferries,  and  much  confusion  results,  as  some  of  the 
accompanying  photographs  show. 

Because  steamships  do  not  clear  every  day  as  cars  at 
railroad  pier  stations  do,  the  confusion  is  even  greater 
at  steamship  piers  than  at  railroad  piers.  The  Mar- 
ginal Way  becomes  more  congested ;  the  steamship  com- 
panies, lacking  space  within  their  pier  structures,  often 
use  the  Marginal  Way  for  open  storage  of  non-perish- 
able goods,  and  even  as  a  trucking  floor  for  conducting 
their  daily  business. 

The  congestion  can  be  almost  eliminated  by  improved 
pier  design — wider,  double-decked  piers,  with  team 
access  at  both  levels.  This  will  involve  a  reduction  in 
the  number  of  piers,  since  the  slips  are  also  too  narrow 
for  economical  lighterage  operations,  and  the  conse- 
quent removal  of  some  of  the  companies  using  the  piers. 
Inasmuch  as  the  railroads  do  not  require  piers  they  are 
the  logical  ones  to  withdraw,  and  the  automatic-electric 


Tablb  6  —  Loading,  Timb  Conbumbd  and  Coat  or  Idle  Tdob  of  Trucks  Dblivbrino  Outbound  Freight  at  Thirtt-onb  Hudson  Rivsa  Pibr  Stations  Durincj 

1918  Clockings 

Wnnii_           Amount             t«»«i  ♦:.«,-            Essential  Waiting' time 

£??££         of  freight            TfitL1-™              time  for  on  street  and 

SUSS    «s*      tZSS:     «?-*»  We* 

/„.\                   tons                       /  %                   nr. — mm.  nr. — mm. 

(o)                    (6)                        (c>                        (d)  («  =  c  —  d) 

FuU  Working  Day  —  Eleven  Hour* 

Total  for  day 3,270         2.987.27         1,092—06               658—05  534—01 

Average  per  truck 0.9135             0—20.04             0—10.24  0—09.80 

Average  per  ton 9—21.94             0—11.21  0—10.73 

Maximum  Hour  a*  to  Truck*,  8-3  P.  M. —  U.37%  of  Day**  Total 

Total  for  hour 470             378.51              140-^50                 79—26  61—24 

Average  per  truck 0.80                 0—17.98             0—10.14  0—07.84 

Maximum  Hour  a*  to  Tonnage,  10-11  A.  M. —  13.77%  of  Day**  Total 

Total  for  hour 453             411.40              139—59                 69—48  70—11 

Average  per  truck 0.908        

Average  per  ton 0—20.41             0—10.18  O—10.23 


Essential  time 

for  papers, 

hr. — min. 

if) 


54—30 
0—01.00 
0—01.095 


7—50 
0—01.00 


7--33 

c^oiiow) 


Idle  time  at 

stations, 

hr. — min. 

(p  =  «—  f) 


479—31 
0—08.80 
0—09.631 


53—34 
0—06.839 


62—38 
0^09 '.140 


Loss  at  $1.80 

per  truck-hour 

(A) 


$863.13 
0.2640 
0.2889 


96.42 
0.2052 


112.74  . 
"6.2740 


Tablb  7  —  Loading,  Tun  Consuxbd  and  Cost  of  Idlb  Timb  or  Trucks 

Number  JjfiSEh*  Total  time 

ofhtruC]3         deHv^ed.  £"**»■■ 

observed  *™  hr. — mm. 

Full  Working  Day  —  Eleven  Hour* 

Total  for  day 1.308  1,997.08  439—47 

Average  per  truck 1.527  O— 20.17 

Average  per  ton 0 — 13.21 

Maximum  Hour  a*  to  Truck*,  10-11  A.  M.~  U.53%  of  Day1*  Total 

Total  for  hour 190  256.86  58—30 

Average  per  truck 1.352  0—18.47 

Maximum  Hour  a*  to  Tonnage,  2-3  P.  M. — 13.01  %  of  Day'*  Total 

Total  for  hour 180  259.76  45—16 

Average  per  truck 1 .443      

Average  per  ton 0—10.46 


Delivering  Outbound  Freight  at  Eighteen  East  River  Pibr  Stations  During  191 
Clockings 


Essential 

time  for 

unloading, 

hr. — min. 

(d) 


263—13 
0—12.07 
0—07.91 


31—10 
0—09.81 


28—40 
'6^-66  .62 


Waiting  time 
on  street  and 

at  platform, 
hr. — min. 

(«  =  c  —  d) 


176—34 
O—08.10 
0—05.30 


27—20 
0—08.63 


16—36 
6^03!  84 


Essential  time 

for  papers, 

hr. — min. 

(/) 


21—48 
0—01 
0—00.655 


3—10 
0—01 


3—0 

6^00.693 


Idle  time  at 

stations, 

hr. — min. 

(0  =  «—  f) 


154—46 
0—07.100 
0—04.643 


24—10 
O— 07.632 


13—36 
6^-03. 142 


Loss  at  tl.80 
per  truck-hour 


$278.58 
0.2130 
0.1394 


43.500 
0.2290 


24.48 
'6!0942 
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Fio.  5  —  Number  of  Trucks  and  Tons  of  Freight  Handled  per  Day,  and  Average  Load  per  Truck,  Inbound  at  Hudson  River  Pier 

Stations 
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Fio.  6  —  Number  of  Trucks  and  Tons  of  Freight  Handled  per  Day,  and  Average  Load  per  Truck,  Outbound  at  Hudson  River 

Pier  Stations 
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Fig.  7  —  Number  of  Trucks  and  Tons  of  Freight  Handled  per   Day,  and  Average  Load  per  Truck,  Inbound  at  East  River  Pier 

Stations 


2 
0 

h 

o 
z 
< 

m 
x 
o 


800 

700 
600 
500 
400 
300 
200 
100 


Represents  /Of?s?Q&e  /rue free/  per  cray  rrom    tiers 

—  *-   —         **           Number  of  Truck's  per  cfoy  of  frers 

.^r  4 

•- 

r^1m    ± 

:-  —  —  \ —  .n 

—  —  —  , 



■*  * 

• 

TOTAL  TRUCKS    AND  TONS    PER  DAY 


Z 
0 
•- 


3 
2 

I 
0 


1               1 

zr 

IM 


2 

X 

z 


5  M 


-J  n 


5* 


2 
2 


05 

*5 


5 

d 


5° 

> 

Z 


Z4V, 

(L 


z 
>' 

z 


I 

K 
•7 


AVERAGE  LOAD  PER  TRUCK 
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Fig.  0  —  Composite  of  Hourly  Truck  Performances  —  Trucks  and  Tons  per  Hour  and  Tons  per  Truck  —  Inbound  at  Hudson  River 

Pier  Stations 
Table  In  upper  right-hand  corner  Indicates     companies  operating  and  numbers  of  piers  included  in  the  clockings. 
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Fig.  10  —  Composite  of  Hourly  Truck  Performances  —  Trucks  and  Tons  per  Hour  and  Tons  per  Truck  —  Outbound  at  Hudson 

River  Pier  Stations 
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plan  provides  them  with  inland  terminals  with  separate 
truck  entrances  and  ample  tailboard  space,  eliminating 
the  excessive  trucking  delays,  leaving  the  way  open  for 
a  reorganization  of  the  Manhattan  waterfront  in  accord- 
ance with  the  plan  described  in  Chapter  21  of  this 
report. 

Delays  at  Warehouses 

The  Commission's  interviews  and  questionnaires  indi- 
cate that  the  delays  at  warehouses  are  as  bad  as  or 
worse  than  the  delays  at  the  freight  terminals  of  the 
earners.  It  is  asserted  that  trucks  remain  in  .line  all 
day  at  many  of  the  warehouses  and  that  waits  of  from 
four  to  ten  hours  occur.  Adequate  and  well  designed 
loading  platforms  are  conspicuous  by  their  absence. 
Poor  elevator  service  is  characteristic.  At  the.  majority 
of  the  warehouses  hundreds  of  tons  of  freight  are  daily 
lifted  and  lowered  an  unnecessary  three  feet  for  want 
of  proper  platforms. 

The  lack  of  co-ordination  of  effort  between  truckmen 
and  warehousemen  is  very  apparent.  It  is  asserted  that 
at  tobacco  warehouses  waits  for  Government  inspectors 
are  frequent.  On  the  other  hand,  the  warehouseman 
often  has  no  information  that  goods  are  to-be  removed 
until  the  truck  arrives  to  remove  them.  Naturally  that 
truck  has  to  wait,  to  the  detriment  of  the  other  trucks. 

An  inspection  of  the  time  truck  charts  shows  that 
33  per  cent  of  the  idle  time  for  horse-drawn  trucks  and 
51  per  cent  of  the  idle  time  for  motor-driven  trucks 
occurred  at  stores,  factories  and  warehouses.  Here  the 
remedy  lies  elsewhere  than  with  the  carriers. 

Delays  at  Ferries 

Trucks  have  long  waits  at  the  ferries,  and  the  long 
lines  have  in  recent  years  contributed  more  than  any 
other  single  factor  to  the  congestion  in  West  Street 
The  boats  are  operated  primarily  in  accordance  with 
the  passenger  travel  (see  Chapter  19),  and  during 
peaks  of  truck  traffic,  where  there  are  fewer  boats  run- 
ning than  during  the  morning  and  evening  rush  hours, 
long  waits  are  unavoidable.  The  schedules  could  be 
adjusted  better  to  the  traffic,  while  truckmen  could 
advantageously  in  many  instances  choose  better  times 
to  cross  the  rivers  or  bay. 

The  time  truck  studies  show  that  the  average  wait 
in  line  for  ferryboats  on  thirty-eight  trips  was  only  five 
minutes  per  trip.  These  truck3,  however,  were 
despatched  with  some  regard  for  ferry  schedules. 

Ferry  bridges  are  almost  without  exception  too  short. 
The  average  load  on  a  New  York  truck  cannot  be  taken 
up  to  the  boat  during  high  tides  or  brought  up  from 
the  boat  during  low  tides  without  assistance  of  some 
sort,  and  much  complaint  is  made  on  this  account. 
Ferry  bridges  should  be  made  longer,  so  that  during  the 
extremes  of  tide  trucks  could  enter  and  leave  the  boats 
without  outside  assistance. 

Part  Loads 

Possibly  the  greatest  single  source  of  loss  in  truck- 
ing is  the  carrying  of  part  loads.  The  data  obtained 
from  the  time  truck  studies  show  that  the  horse  trucks 


carried  on  the  average  only  38.53  per  cent  of  their 
capacity.  On  the  basis  of  an  average  working  day  of 
8  hr.,  17  min.,  as  indicated  for  horse-drawn  trucks  in 
the  time  truck  studies  (see  Fig.  3),  at  $1.80  per  hour, 
the  daily  cost  of  a  horse-drawn  truck  may  be  assumed 
to  be  $14.91.  The  average  tonnage  shown  to  have  been 
handled  in  a  day  (Fig.  4)  was  7.22  tons.  This  makes 
the  cost  per  ton  $2.07.  If  full  loads  could  have  been 
obtained  the  cost  per  ton  would  have  been  only  80  cents, 
which  indicates  a  waste  of  $1.27  per  ton. 

The  motor  trucks  covered  by  the  time  truck  studies 
showed  a  load-carrying  efficiency  of  67.27  per  cent 
They  covered  an  average  of  22.39  miles  and  carried  an 
average  tonnage  of  11.10  tons  (Fig.  4).  On  the  basis 
of  the  costs  in  Table  1  the  cost  per  day  of  a  truck  would 
be  $18.29  plus  $0.2167  per  mile,  to  which  sum  15  per 
cent  profit  should  be  added  (included  in  the  $1.80  per 
hour  for  horse  trucks),  giving  a  total  of  $26.61  per  day. 
The  cost  per  ton  thus  comes  to  $2.40.  If  full  loads 
could  have  been  obtained  the  cost  per  ton  would  have 
been  only  $1.61.  The  waste  is  therefore  about  79  cents 
per  ton.     The  figures  in  all  cases  disregard  idle  time. 

There  are  many  causes  for  these  light  loads.  When 
the  shipper  or  consignee  has  not  in  a  day  enough  freight 
to  be  moved  to  or  from  one  locality,  or  has  not  goods 
to  be  moved  in  both  directions,  the  only  remedy  for  the 
part  load  or  the  empty  truck  in  one  direction  is  a  con- 
solidation of  the  service  to  him  with  that  to  other  small 
shippers,  to  which  the  present  haphazard  organization 
of  trucking  does  not  lend  itself. 

A  contributing  cause  to  the  part  load  that  will  be 
largely  eliminated  by  the  installation  of  the  system 
recommended  by  the  Commission  is  the  large  number  of 
pier  stations  which  the  system  will  replace.  A  truck 
may  start  out  with  small  consignments  for  several  rail- 
roads and  make  deliveries  to  as  many  as  eight  stations, 
or  it  may  call  on  as  many  to  receive  inbound  freight 
A  study  was  made  by  the  Commission's  field  forces  of 
1,365  pick-up  trucks  making  from  one  to  eight  deliv- 
eries per  truck,  which  showed  an  average  load  of  2.25 
tons  per  truck  at  the  high  point  of  the  trip,  while  a 
similar  study  of  1,239  trucks  removing  inbound  freight 
from  piers  and  collecting  from  as  many  as  eight  piers 
showed  an  average  of  2.785  tons  oer  truck  at  the  high 
point. 

Losses  Through  Excessive  Haul 

Waterfront  under  the  present  competitive  system  is 
at  such  a  premium  that  not  every  carrier  is  able  to 
provide  terminals  at  the  points  most  advantageous  to 
the  shipper  or  consignee,  or  to  handle  his  business  at 
the  station  nearest  to  him.  The  result  is  much  unneces- 
sary mileage. 

To  illustrate  the  economy  possible  through  the  con- 
solidation of  railroad  terminals  and  the  zoning  system 
contemplated  in  the  automatic-electric  plan,  a  random 
selection  was  made  of  Piers  16,  17,  23  and  31  on  the 
Hudson  River,  and  the  St  Johns  Park  Station,  all  of 
which  are  New  York  Central  freight  stations  on  the 
West  Side.  The  railroad  clockings  for  these  stations 
indicated  that  3,004.34  tons  of  freight  were  trucked 
a  total  of  1,080.61  miles  from  the  stations  to  the  con- 


signeea,  and  that  706.16  tons  were  trucked  a  distance 
of  861  miles  to  the  stations  from  the  shippers.  Com 
parative  distances  were  then  scaled  on  the  map  from 
selected  sites  for  inland  stations  to  the  same  consignees 
and  from  the  same  shippers.  The  corresponding  dis- 
tances were  787.33  truck-miles  for  the  inbound  freight 
and  640.62  truck-miles  for  the  outbound,  making  sav- 
ings of  293.28  miles  and  220.38  miles  respectively. 

At  an  average  rate  of  travel  of  2.86  miles  per  hour 
(indicated  by  the  clockings)  and  a  cost  of  trucking  of 
$1.80  per  hour,  this  would  mean  a  saving  of  $0.0614 
per  ton  on  inbound  freight  and  $0.1964  per  ton  on  out- 
bound freight.  These  unit  savings  applied  to  6,000,000 
tons  inbound  and  4,000,000  tons  outbound,  the  expected 


Tailboard  Caws  and  Store-Door  Delivery 

In  1914  team  owners'  associations  in  New  York  City 
as  well  aa  in  Philadelphia  and  Cincinnati  petitioned 
the  Interstate  Commerce  Commission  to  compel  the  rail 
and  water  carriers  to  deliver  their  freight  to  the  tail- 
board of  the  truck;  that  is,  either  to  permit  the  con- 
signees to  back  their  trucks  to  the  point  in  the  station 
where  the  goods  had  been  placed,  or,  if  that  was  imprac- 
ticable, to  have  the  carriers'  own  employees  truck  the 
goods  to  the  tailboards  of  the  wagons.  In  the  case  of 
outbound  goods  the  petition  sought  to  compel  the  car- 
riers to  receive  the  goods  at  the  tailboard  without  requir- 
ing the  complainants  to  make  deliveries  at  more  than 


tonnage  in  1929,  would  give  a  saving  of  $1,154,000  in 
reduced  haul,  principally  north-and-south  haul. 

A  record  of  one  day's  trueking  for  all  of  the  New 
York  Central's  West  Side  freight  stations  exiopt  those 
north  of  Fifty-ninth  Stmt  is  shewn  in  Fig.  10.  Part  IV. 
The  ends  of  the  lines  radiating  from  the  various  sta- 
tions indicate  the  point  of  origin  or  destination  of  the 
truck  load.  In  the  case  of  goods  trucked  to  or  from 
points  outside  of  Manhattan  the.  lines  terminate  at 
the  bridge  or  ferry  used  by  the  truck,  while  the  lines 
terminate  at  Fifty-ninth  Street  for  all  goods  trucked 
to  or  from  north  of  that  street. 

Further  material  reductions  in  trucking  distances  are 
expected  through  the  reassignment  of  steamship  piers, 
the  building  of  more  supporting  warehouses  near  the 
piers,  the  establishing  of  direct  rail  service  to  more 
piers  outside  of  Manhattan,  the  reorganization  of  the 
system  of  food  distribution,  and  the  providing  of  fac- 
tory space  in  the  automatic-electric  terminal  buildings 
themselves. 
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<>ne  point  or  remove  goods  previously  unloaded  at  the 
one  jM>int.  The  complainants  charged  the  carriers  with 
failure  to  perform  their  full  duty  as  common  carriers, 
and  with  discriminatory  practices. 

The  Interstate  Commerce  Commission  denied  that 
the  carriers  were  failing  to  perform  their  full  duty, 
and  declined  to  order  them  to  modify  their  practices. 
The  opinion  is  quoted  at  some  length  as  setting  forth 
conditions  which  prevailed  in  1914,  and  still  prevail 
in  a  large  measure. 

*'  These  three  proceedings  represent  a  concentrated  effort  on  the 
part  of  certain  associations  of  taimowners  in  Philadelphia,  New 
York  and  Cincinnati  to  brine  about  a  change  in  the  rules  and 
regulations  adopted  by  the  defendant  carriers  at  those  points  with 
respect  to  the  receipt  and  delivery  of  less-than-nlrlond  package 
freight.  The  complaining  associations  include  within  their  mem- 
bership numerous  firms  and  individuals  engaged  in  trucking 
merchandise  for  others  to  and  from  freight  stations  and  piers. 
The  N'ational  Team  Owners'  Association,  with  which  the  above 
named  associations  arc  allied,  was  granted  leave,  upon  petition,  to 
intervene  as  complainant.  The  defendants  named  in  the  com- 
plaints include  not  only  railway  linca,  but  water  carriers  plying 
to  and  from  the  porta  of  Philadelphia  and  New  York  and  other 
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porta  within  the  United  States,  and  also  water  carriers  engaged 
exclusively  in  the  foreign  trade. 

"  It  is  alleged  that  the  defendant  carriers  do  not  perform  their 
.full  duty  as  common  carriers  in  that  they  do  not  make  a  proper 
and  complete  delivery  of  freight  at  their  terminals,  and  that 
they  discriminate  between  persons  and  places.  Stated  more  in 
detail,  the  complaints  allege  — 

"  1.  That  the  defendants  do  not  separate,  segregate  or  make 
conveniently  accessible  freight  received  for  local  delivery. 

"  2.  That  they  do  not  maintain  stations  with  sufficient  floor 
space,  so  that  congestion  and  delays  result. 

"3.  That  shipments  are  piled  in  masses,  with  the  marks. fre- 
quently covered  or  turned  down,  and  without  aisles  of  sufficient 
width  to  permit  the  passage  of  a  hand  truck. 

"  4.  That  reasonable  facilities  are  not  provided  for  the  loading 
and  unloading  of  less-th an- carload  freight. 

"  5.  That  the  defendants  segregate,  or  place  in  designated 
locations  on  the  station  platforms  or  floors,  merchandise  con- 
signed to  certain  teamsters  and  consignees,  while  refusing  to 
perform  this  service  for  others. 

"  6.  That  the  complainants  are  discriminated  against  in  that 
greater  assistance  in  removing  freight  is  rendered  by  employees 
of  some  of  the  defendants  at  other  points. 

"  7.  That  the  delays  resulting  from  the  alleged  confusion   at 


which  section  they  have  been  unloaded.  He  then  backs  his 
wagon  into  the  nearest  available  doorway  to  that  section,  or, 
if  the  freight  has  been  unloaded  onto  a  pier,  he  drives  down  the 
pier  to  the  designated  section,  or  as  near  thereto  as  possible. 

■'  The  feature  of  the  delivery  moat  objected  to  by  the  com- 
plainants is  the  difficulty  promptly  to  locate  the  desired  ship- 
ments. This  condition  is  said  to  exist  because  the  goods  of  one 
merchant  are  frequently  superimposed  upon  those  of  another  or 
so  intermingled  as  to  necessitate  additional  handling,  with  a 
resultant  loss  of  time.  The  defendants  assert,  on  the  other  hand, 
that  their  employees  have  explicit  directions  to  assist  in  locating 
freight,  if  called  upon  to  do  so,  and  to  remove  any  obstruction  to 
the  readv  and  clear  access  to  the  package  wanted. 

''  The  legal  duties  of  common  carriers  in  connection  with  the 
delivery  of  package  freight  have  been  clearly  stated  in  numerous 
decisions  of  the  courts.  From  these  decisions  it  appears  that 
when  the  goods  have  been  so  placed  in  the  warehouse  at  the 
point  of  destination  as  to  be  reasonably  accessible  to  the  con- 
signee, open  to  his  inspection,  and  permitting  of  their  safe  and 
convenient  removal  by  the  consignee  or  his  agent,  common -carrier 
liability  ceases  and  the  responsibility  thereafter  is  that  of  a 
warehouseman  only.  It  is  likewise  made  clear,  however,  that 
poods  are  not  regarded  as  being  ready  for  delivery  if  they  are  so 
placed  as  not  to  be  obtainable  by  the  person  to  whom  delivery 
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freight  stations  subject  the  complainants  to  undue  and  unreason- 
able expense  and  retard  the  movement  of  freight  across  the 
platform. 

"  The  relief  prayed  for  is  an  order  directing  the  defendants 
to  place  in  effect  a  rule  providing  for  a  so-called  tailboard 
delivery  and  tailboard  receipt  of  less-thau -carload  freight.  By 
tailboard  delivery  is  meant  that  the  defendants  shall  make  the 
goods  readily  accessible,  either  by  permitting  the  complainants 
to  back  their  trucks  to  the  place  at  the  station  where  the  goods 
have  been  placed  or,  if  the  arrangement  of  the  platform  or  pier 
renders  that  impracticable,  that  the  defendants,  by  their  own 
employees,  shall  truck  the  goods  to  the  tailboard  of  the  wagons. 
By  tailboard  receipt  is  meant  that  the  defendants  shall  promptly 
receive  outgoing  merchandise  at  the  tailboards  of  the  wagons, 
without  requiring  the  complainants  to  remove  the  goods  pre- 
viously unloaded  at  that  point  by  other  shippers,  and  at  more 
than  one  location  upon  the  station  platform. 

"  It  is  unnecessary  to  discuss  at  length  the  different  methods 
that  have  been  adopted  by  the  carriers  for  the  delivery  of  lesp- 
tha.n-carload  freight.  It  may  well  be  assumed  that  the  methods 
and  practices  finally  determined  upon  are  those  which,  in  the 
judgment  of  the  operating  officials  of  the  carriers,  are  beat 
adapted  to  meet  the  conditions  at  each  station,  and  to  permit  of 
the  handling  of  freight  with  rapidity  and  justifiable  economy. 
While  the  details  of  those  methods  vary  at  the  different  stations 
the  general  practice  appears  to  be  about  as  follows: 

"  The  inbound  cars,  upon  arrival,  are  promptly  unloaded,  the 
freight  for  local  delivery  being  arranged  on  the  station  floor 
either  Lv  carloads,  commodities  or  consignees;  i.  e.,  [1)  all  the 
freight  in  a  given  car  is  placed  in  one  section  of  the  terminal, 
or  (2)  it  is  separated  by  commodities,  alt  similar  articles  being 
assembled  in  one  section,  or  (3)  it  is  arranged  as  to  consignees 
in  alphabetical  order.  Whichever  method  is  used  the  station 
records  definitely  show  the  location  of  every  shipment  upon  the 
station  floor,  and  when  the  consignee  or  drayman,  in  response 
to  the  notice  of  arrival,  calls  for  his  goods,  he  is  advised  into 


is  to  be  made  or  if  they  are  so  mingled  with  or  covered  by  other 
goods  that  the  consignee  cannot  inspect  or  remove  them  without 
himself  undertaking  their  selection  and  separation  from  the  heap. 

"  Insofar  as  the  defendants  have  failed  to  fulfill  their  obliga- 
tions in  these  respects,  they  have  failed  in  their  duties  as  com- 
mon carriers.  The  testimony  is  by  no  means  conclusive,  however, 
that  they  have  wilfully  refused  or  neglected  to  effect  the  full 
delivery  contemplated  by  the  law.  On  the  contrary,  the  evidence 
shows  that  they  are  ready  at  all  times  to  render  any  assistance 
that  may  be  necessary  to  locate,  uncover  and  place  in  an  accessible 
position  any  package  that  is  called  for,  and  will  even  assist  in 
loading  it  if  it  is  too  bulky  or  heavy  to  be  loaded  by  the 
consignee. 

"  The  law  requires  no  more  than  this,  and  to  require  of  the 
carriers  an  additonal  movement  of  the  freight  from  the  floor 
of  the  warehouse  to  the  trucks  of  the  consignee  or  drayman  would 
be  unwarranted  and  arbitrary. 

"  It  is  true  that  at  Cleveland,  Buffalo  and  a  few  other  places  a 
modified  system  of  tailboard  delivery  is  in  effect,  having  grown 
up  largely  through  competitive  influence  or  peculiar  local  condi- 
tions. At  Cleveland,  for  example,  this  method  was  instituted 
by  a  railroad  company  having  very  limited  facilities  at  its  station 
for  accommodating  trucks,  and  it  was  thereafter  adopted  by  other 
carriers  competing  for  traffic  in  that  city.  Tailboard  delivery 
was  said  to  have  been  resorted  to  at  Buffalo  and  other  cities 
in  an  effort  to  lessen  the  amount  of  pilferage  by  teamsters.  But 
even  where  this  system  is  provided  the  teamsters  are  not  excluded 
from  the  platforms,  nor  do  the  majority  of  them  take  advantage 
of  it.  The  record  shows  that  ordinarily  the  teamsters  are  not 
inclined  to  remain  inactive  on  their  wagons  awaiting  their  turn 
for  assistance  by  the  carrier's  employees,  but,  in  order  to  avoid 
delay,  prefer  to  secure  their  merchandise  themselves,  in  the  same 
manner  as  do  the  teamsters  at  Philadelphia.  New  York  and  Cin- 
cinnati. It  is  acknowledged  of  record  that  the  teamsters  of  one 
city  are  not  in  competition  with  those  of  another,  and  it  does  not 
fnllow  that  berauRe  of  a  form  of  tailboard  delivery  maintained 


Trucking 


307 


at  a  few  places  under  peculiar  and  special  conditions  an  order 
would  be  justified  in  imposing  this  duty  upon  the  carriers  at  all 
places.  No  complaint  has  been  filed  by  the  actual  consignees  at 
Philadelphia  or  elsewhere  as  to  these  different  practices  prevail- 
ing at  Cleveland  and  Buffalo,  and  they  are  the  real  parties  to 
the  transportation  contract. 

"  The  complainants  contend  that  they  are  discriminated  against 
in  that  all  inbound  freight  consigned  to  certain  firms,  or  in  the 
care  of  certain  teamsters,  is  segregated  and  placed  in  one  location 
in  the  freight  warehouse  or  on  the  pier  where  it  may  be  readily 
obtained,  whereas  freight  consigned  to  other  persons  or  firms  is 
not  so  segregated,  but  is  placed  in  the  sections  with  other  mer- 
chandise. In  answer  to  this  the  carriers  explain  that  some  con- 
signees receive  daily  a  volume  of  freight  so  large  that  if  spread 
out  over  the  station  floors  by  commodities  or  carloads  so  much 
floor  space  would  be  required  as  to  materially  retard  the  delivery 
of  freight  to  the  public  generally.  In  order  to  expedite  the 
handling  of  the  freight,  as  well  as  to  conserve  the  floor  space,  the 
carriers  have  accepted  the  practice  of  segregating  the  shipments 
intended  for  the  consignees  or  teamsters  who  receive  daily  a 
considerable  volume  of  freight  and  who  undertake  to  remove  it 
early  each  morning.  There  is  no  discrimination  in  this  prac- 
tice, however,  for  the  evidence  shows  that  any  consignee  or 
teamster  who  is  able  and  willing  to  observe  the  requirements  as 
to  volume  of  traffic  and  prompt  removal  of  goods  may  have  his 
freight  so  segregated  if  he  desires.  In  our  judgment  this  is  a 
reasonable  practice,  resulting  not  onlv  to  the  advantage  of  the 
defendants  through  efficiency  of  station  operation,  but  also  to 
the  general  public  and  the  teamsters  who,  under  the  prevailing 
system,  are  obliged  to  go  upon  the  station  platforms  to  obtain 
their  goods. 

"  The  complaints  respecting  the  defendants'  methods  of  receiv- 
ing outbound  package  freight  refer  particularly  to  the  so-called 
peddling  system,  in  operation  at  a  few  of  the  stations.  This 
system  is  described  by  counsel  for  the  complainants  as  meaning 
the  distribution  from  door  to  door,  and  from  pile  to  pile  at  the 
same  station,  merchandise  intended  for  different  consignees  along 
the  same  route.  This  allegation  lacks  force.  It  appears  that 
outbound  freight  is  despatched  on  trains  operating  on  regular 
schedules  and  departing  soon  after  the  published  closing  time 
of  the  stations;  the  plan  of  partial  segregation  complained  of  has 
been  found  necessary  in  order  that  such  freight  may  be  forwarded 
the  same  day  that  it  is  received.  The  necessity  for  some  such 
arrangement  is  obvious,  for  the  record  indicates  that  during  the 
last  hour  and  a  half  of  the  day  more  than  50  per  cent  of  the 
outbound  freight  is  received  at  the  stations,  the  greatest  rush 
being  from  4  to  4:30  in  the  afternoon.  If  freight  for  all  destina- 
tions were  dumped  indiscriminately  at  every  receiving  doorway, 
it  would  be  manifestly  impossible  for  the  carriers  at  some  of 
their  stations  to  separate  and  load  it  into  the  proper  cars  between 
the  time  it  is  received  and  the  time  the  trains  depart. 

"  Upon  a  full  consideration  of  all  the  facts  of  record,  including 
numerous  exhibits  introduced  by  the  complainants  to  substantiate 
their  charges  of  unreasonable  delay  to  teamsters,  we  are  of  the 
opinion  that  the  methods  which  have  been  adopted  by  the  defend- 
ants herein  for  the  receipt  and  delivery  of  package  freight  are 
reasonable  and  nondiscriminatory,  and  have  been  formulated 
through  the  experience  gained  in  the  operation  of  each  individual 
station.  It  would  appear  that  the  teamsters  and  shippers  are 
themselves  responsible  for  much  of  the  delay,  in  that  the  hauling 
to  and  from  the  stations  is  not  more  uniformly  done  throughout 
the  day.  The  practice  of  hauling  inbound  freight  in  the  early 
morning  hours  and  outbound  freight  during  the  late  afternoon 
results  in  congestion  that  would  be  greatly  relieved  if  the  haul- 
ing were  distributed  more  evenly. 

"  In  view  of  these  conclusions  the  jurisdiction  of  the  Commis- 
sion and  the  power  of  the  complainants  to  invoke  that  jurisdic- 
tion need  not  be  discussed  at  length.  It  is  sufficient  to  call  atten- 
tion to  the  fact  that  the  complainants,  acting  in  the  capacity  of 
draymen,  have  no  interest  in  the  goods  transported  nor  in  the 
payment  of  the  transportation  charges.  As  we  said  in  New  York 
Team  Owners'  Asso.  vs.  S.  P.  Co.,  12  I.  C.  C.  204,  208: 

" '  It  is  by  no  means  clear  that  a  person  or  company  engaged 
in  draying  goods  to  a  station  is  entitled  under  the  act  to  com- 
plain on  his  or  its  account  of  a  preference  granted  by  a  carrier  to 
another  person  or  company  engaged  in  a  like  business,  neither 
the  complainant  nor  the  preferred  drayman  being  shippers  or 
having  any  interest  in  the  rate  or  service  rendered  by  the 
carrier.' 

"  It  follows  from  what  has  been  said  that  the  complaints 
must  be  dismissed." 

Conditions  as  revealed  by  the  New  York,  Xew  Jersey 
Port  and  Harbor  Development  Commission's  clockings 
and  other  observations  are  much  the  same  as  in  1914 


except  in  the  matter  of  peaks  at  the  freight  stations. 
The  Interstate  Commerce  Commission  found  that  50 
per  cent  of  the  outbound  freight  was  received  at  the 
station  during  the  last  hour  of  the  end  of  the  day,  the 
greatest  rush  being  from  4  to  4.30  in  the  afternoon. 
The  Railroad  Administration,  by  its  regulations,  was 
able  to  change  the  situation  materially  in  this  respect, 
with  the  result  that  the  railroad  clockings  made  in  1918 
showed  the  peaks  for  outbound  freight  as  occurring 
between  10  and  11  a.  m.  and  between  2  and  3  p.  m. 

Store-Door  Dbuvery 

In  1918,  largely  through  the  efforts  of  Mr.  James 
F.  Harlan,  member  of  the  Interstate  Commerce  Com- 
mission, an  attempt  was  made  to  establish  something 
much  more  radical  than  tailboard  delivery;  namely, 
store-door  delivery.  Store-door  delivery  involves  the 
loading  of  inbound  freight  upon  drays  by  the  carriers 
immediately  upon  arrival,  and  the  delivery  of  it  forth- 
with to  its  final  destination,  this  service  being  charged 
for  at  an  established  rate.  The  complement  to  this  is 
store-door  collection,  by  which  the  shipper  notifies  the 
carrier  that  he  has  goods  for  it  and  a  dray  operating  on 
a  regular  schedule  calls  for  it 

The  movement  met  with  much  opposition  on  all 
hands,  from  merchants,  carriers  and  truckmen.  The 
time  is  evidently  not  yet  ripe  for  it  Store-door  deliv- 
ery from  existing  terminals  on  the  Manhattan  side  of 
the  river  would  he  difficult.  It  will  be  feasible  from 
the  inland  terminals  called  for  by  the  automatic-electric 
system,  but  the  service  must  start  small  and  prove  itself 
economic  and  attractive  to  both  the  merchant  and  the 
truckman.  The  merchant  should  have  the  option  of 
having  the  delivery  and  service  collection  covered  by 
his  freight  rate  or  having  it  omitted  from  the  freight 
rate  with  a  privilege  of  delivering  and  collecting  with 
his  own  trucks. 

Conclusion 

Summarizing  the  trucking  investigation,  the  out- 
standing fact  is  that  present  methods  are  wasteful  all 
along  the  Una  The  trucks  are  in  general  underloaded, 
they  meet  with  unnecessary  delays  at  every  point  where 
they  receive  or  deliver  goods,  they  travel  on  the  streets 
at  an  unnecessarily  low  average  rate  of  speed  and  they 
travel  unnecessary  distances. 

Some  of  the  waste  will  be  automatically  eliminated 
by  the  adoption  of  the  more  rational  terminal  system 
recommended  by  the  Commission.  Some  of  it  can  be 
eliminated  by  other  changes  recommended  by  the  Com- 
mission—  consolidation  of  trucking  interests;  better 
co-ordination  of  effort  between  merchant,  truckman  and 
carrier;  better  regulation  of  street  traffic;  better  ferry 
schedules.  But  with  all  of  these  improvements  much 
of  the  opportunity  for  reduction  of  the  trucking  losses 
rests  outside  of  the  control  of  any  port  authority,  rests 
squarely  with  the  merchant,  the  manufacturer  and  the 
truckman.  Only  by  the  voluntary  co-operation  of  all 
concerned  can  the  vast  losses  of  the  present  system  be 
reduced  to  a  reasonable  minimum. 


CHAPTER  18 
Warehousing 


Goods  passing  into,  out  of  or  through  the  Port  of 
New  York  may  move  almost  continuously  within  the 
Port  District  via  car,  vessel  or  truck,  but  more  fre- 
quently the  movement  is  arrested  by  a  storage  period 
of  greater  or  less  length.  Perishable  foodstuffs  coming 
in  large  quantities  in  their  seasons  must  be  held  in 
cold  storage  for  the  seasons  in  which  they  do  not  come. 
Goods  shipped  into  the  Port  and  goods  produced  within 
it  are  held  awaiting  favorable  markets.  Freight 
brought  by  the  railroads  for  export  must  often  be  stored 
temporarily  awaiting  shipment.  Raw  materials  are 
stored  pending  their  use  for  manufacturing  purposes. 
The  088  public  warehouses,  with  their  24,005,490  sq. 
ft.  of  available  floor  area  —  not  taking  into  account 
warehouses  devoted  exclusively  to  storing  household 
goods,  or  the  large  plants  built  by  the  Federal  Govern- 
ment during  the  war  —  found  by  the  Commission  to 
be  in  operation  in  1918  within  the  Port  District  attest 
the  volume  of  storage  required  at  the  Port. 

The  facilities  leave  much  to  be  desired,  particularly 
in  the  matter  of  location.  New  Jersey  has  far  too  few 
warehouse  facilities,  as  have  the  Bronx  and  Queens. 
Manhattan's  facilities  are  divided  anions:  manv  scat- 
tered  plants,  few  of  which  have  direct  water  access. 
As  to  equipment,  while  there  are  exceptions  to  this 
statement,  there  is  a  general  deficiency  of  machinery 
needed  for  the  most  economical  operation  of  the  ware- 
houses. 

How  Warehousing  Was  Studied 

Two  general  methods  of  attack  were  followed  in  the 
study  of  warehousing.  A  questionnaire  was  sent  to 
warehouse  owners  asking  information  as  to  the  char- 
acter of  buildings,  storage  capacity,  handling  facilities, 
rates  and  the  like,  and  an  investigate r  supplemented 
this  by  personal  visits  to  the  warehouses.  A  more 
detailed  study,  covering  the  volume  and  commodities 
handled  in  definite  periods,  precise  methods  of  hand- 
ling, operating  costs,  warehouse  rates  and  the  design 


of  the  buildings  and  facilities,  was  made  from  the 
records  of  several  of  the  largest  warehouse  companies, 
whose  officers  kindly  placed  the  records  at  the  disposal 
of  the  Commission's  investigators. 

General  Warehouse  Facilities  at  the  Port 

Nearly  all  of  the  warehouse  owners  returned  the 
questionnaire  forms,  although  in  the  majority  of  cases 
the  more  intimate  questions  were  not  answered.  The 
questionnaires  were  sent  out  in  the  autumn  of  1918, 
and  the  returns  reflect  conditions  in  the  latter  part  of 
191S  and  first  part  of  1919.  The  war  had  at  that  time 
caused  abn<  rmal  demands  for  warehousing  facilities, 
and  all  kinds  of  buildings  designed  for  other  purposes 
had  Ikm'H  pressed  into  warehouse  service  —  old  fact  or  v 
buildings,  stables,  breweries,  school  houses  and  in  one 
instance  a  large  baseball  stand. 

Table  1  indicates  as  nearly  as  can  be  determined 
from  2f>7  returned  questionnaires  the  number  of  ware- 
house:1, and  their  available  floor  area  within  the  Port 
Disrict  at  the  ehwe  of  the  year  1918.  Sharp  lines  of 
demarcation  could  not  be  drawn  between  the  three 
groups,  and  the  third,  general  merchandise,  doubtless 
covers  some  food  not  listed  under  the  preceding  head. 
Other  questionnaires  were  disregarded  for  the  reason 
that  the  warehouses  were  found  to  store  household  roods 
only,  but  in  this  respect  also  it  was  not  always  possible 
to  draw  a  .sharp  line. 

In  addition  to  the  warehouses  in  Table  1,  the  United 
States  Navy  Department  during  the  war  erected  in 
Urooklvn  on  Second  and  Third  Avenues  from  Fortv- 
third  to  Fortv-fourth  Street  and  at  the  K" ew  York  Navv 
Yard  a  total  of  seven  large  warehouses  with  floor  space 
amounting  to  about  3,000,000  sq.  ft.,  these  plants  being 
known  as  the  Fleet  Supply  Ease,  and  the  War  Depart- 
ment completed  the  Army  Supply  Base  at  First  Avenue, 
Brooklyn,  from  Fifty-seventh  to  Sixty-third  Street,  with 
piers  and  nearly  4,000,000  sq.  ft.  of  warehouse  space. 


Table  1 


Public  Storage  Warehouses  in  the  Port  op  New  York 

Cold  storage 


Location  by  districts 

Manhattan 

Brooklyn 

The  Bronx 

Queens 

Staten  Island 


Total  New  York. 


Newark.  .  . 
Jersey  City , 
Hoboken .  . 
Passaic.  . . . 
Harrison. . . 


Total  New  Jersey. 
Grand  total 


Number  of 
warehouses 

18 

11 

1 


30 


2 
11 


13 


43 


Floor  area, 
square  feet 

1,492.075 
380.000 
171.434 


2.043,500 


86.884 
906,700 


993.584 


3.037.093 


*  Warehouses  handling  only  household  goods  were  disregarded, 
t  Includes  some  food  storage  not  included  in  the  second  group. 


Late  in  1918  ab  Indicated  bt  the  Returns  from  the  Commission's  Questionnaire* 

Food  storage  other  than  cold             General  merchandise!  All  classes 

Number  of           Floor  area,  Number  of  Floor  area.  Number  of  Floor  area, 

warehouses           square  feet  warehouses  square  feet  warehouses  square  feet 

32                   720,881                   205  7,971,979  255  10,181,935 

28               1.234.838                   295  9,342.874  334  10.957,712 

2  28.500  3  199.934 

7  182,000  7  182,000 

52  1,130.778  52  1,130,778 

60  1,955.719       561  18.656.131  651  22.655.359 

16  791 .395  18  878,279 

1        129.352         3  90,000  15  1.126.052 

2  220.000  2  220,000 

1  10.800  1  10,800 

1  15.000  1  15,000 

1        129.352        23  1.127,195  37  2,250,131 

61  2.085,071        584  19.783,326  688  24,905,490 
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The  location  of  the  warehouses  in  the  Port  District 
are  shown  on  Fig.  11  of  Part  IV.  Symbols  on  these 
maps  indicate  the  character  of  goods  stored,  corre- 
ponding  to  the  three  groups  in  Table  1. 

Inspection  of  the  map  will  show  among  other  things 
that  more  than  90  per  cent  of  the  warehouses  of 
Brooklyn,  Queens,  the  Bronx  and  Staten  Island  are 
located  on  the  waterfront  in  the  immediate  vicinity  of 
the  commercial  and  industrial  shore  development ;  that 
in  Manhattan  more  than  90  per  cent  of  the  warehouses 
are  near  the  commercially  developed  shore,  but  more 
remote  from  it  and  with  more  trucking  necessary 
between  pier  and  warehouse  than  in  Brooklyn  or  Staten 
Island ;  that  in  the  main  in  Greater  New  York  the 
cold-storage  warehouses  are  in  the  immediate  vicinity 
of  the  market  centers;  that  in  New  Jersey  warehouse 
locations  seem  to  be  governed  about  equally  by  water 
and  rail  access,  and  that  the  district  lying  west  of  the 
Hudson  and  Upper  Bay,  with  direct  rail  access  from 
all  but  three  of  the  principal  railroad  systems  of  the 
Port,  has  leas  than  14  per  cent  of  the  Port's  ware- 
houses. 

A  closer  study  of  the  Port's  warehouses  than  is 
possible  to  make  from  the  small-scale  maps  reveals,  as 
might  be  expected  of  an  unsystematic  growth,  that 
while  in  the  main  warehouse  location  and  design  has 
been  governed  by  the  purposes  which  the  warehouses 
serve,  the  details  are  faulty  and  the  warehouses  are  too 
remote  from  the  waterfront,  which  results  in  excessive 
trucking,  lighterage  and  handling  costs  and  in  great 
congestion. 

New  York  Dock  Company 

Among  the  various  studies  of  warehouses  conducted 
by  the  Commission's  staff,  two  were  made  at  the  largest 
warehouse  groups,  those  of  the  New  York  Dock  Com- 
pany and  the  Bush  Terminal  Company. 

The  property  of  the  New  York  Dock  Company  is 
situated  on  the  Brooklyn  waterfront  between  Fulton 
Ferry  and  Erie  Basin,  extending  about  14,000  ft.  or 
2.65  mileB  along  the  waterfront.     Except  for  the  water- 


Bush    Terminal—  Not*  ])ravn  Which  Must  U 
fare  to  Reach  Steamship  Pier* 


Whip   Hoists    and    Trailers    Transferring   Freight   from    Steamer 
to  Warehouse  —  Bush  Terminal 

front  occupied  by  the  South  and  Hamilton  ferries  and 
that  at  Red  Hook  owned  by  the  Grace  Steamship  Com- 
pany, a  total  of  about  1,500  ft.,  the  property  is  con- 
tinuous. Thus  a  waterfront  of  some  12,500  ft.  is  eon- 
trolled  by  the  company. 

On  this  property  are  33  piers,  all  but  two  of  which 
are  covered.  They  have  an  area  of  2,115,989  sq.  ft. 
With  a  few  exceptions  their  Bafe  floor  load  is  given  as 
400  or  500  lb.  per  square  foot.  Back  of  the  piers  the 
property  of  the  company  ex- 
tends from  200  to  1,300  ft. 
from  the  bulkhead  and  is  cut 
by  many  streets.  On  this  up- 
land property  are  148  build- 
ings used  for  warehouse  pur- 
poses, nearly  all  within  (J00 
ft.  of  the  waterfront.  In 
general  they  are  built  ot 
brick  with  timber  columns 
and  floors.  They  stand  in 
thirteen  groups  or  sections, 
from  two  to  five  stories  in 
height,  more  than  half  being 
four  stories  high. 

These  warehouses  have  a 
gross  floor  area  of  5,17fi.S26 
sq.  ft.  and  a  volume  of  about 
59,315,000  cu.  ft.  The  story 
height  from  floor  to  floor  is 
usually  about  13  ft.  for  the 
ground  floor  and  11   ft.  for 
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Tablb  2  —  Subdivision  of  New  York  Dock  Company  Pbopxrtt 

Number  of  Total  floor 

Designation  of  section                              warehouses  area,  sq.  ft. 

Martins  Stores. 12  566,921 

Roberts  Stores 16  805,253 

Prentiss  Stores 11  264,027 

Woodruff  Stores 9  496,001 

Columbia  Stores 1  88,453 

Robinson  Stores 20  685,762 

Union  Stores 8  382,922 

Masters  Stores 7  292,659 

R.  &  S.  Stores 2  27,356 

McCormiok  Stores 9  309,605 

Clinton  Stores 11  495,886 

Governors  Stores 29  475,342 

Red  Hook  Stores 13  297,640 

Total 148  5,176,826 


the  upper  floors.  The  safe  floor  load  varies  from  200 
to  300  lb.  per  square  foot.  Generally  it  is  about  250 
lb.  per  square  foot. 

The  thirteen  groups  are  designated  as  stores.  The 
names  by  which  they  are  identified,  together  with  the 
number  of  warehouses  and  the  floor  area  is  each  group, 
are  shown  in  Table  2.  The  stores  as  listed  in  this 
table  are  in  sequence  from  north  to  south. 

Of  the  148  warehouses,  three  have  two  stories,  28 
have  three,  86  have  four  and  31  have  five.'  For  each 
1,000  ft.  of  waterfront  there  is  a  warehouse  floor  area 
of  414,103  sq.  ft.  and  a  pier  area  of  169,279  sq.  ft. 
For  each  square  foot  of  pier  area  there  is  therefore  a 
warehouse  floor  area  of  2.45  square  feet. 

There  are  three  railroad  float  terminals  with  track 
delivery  distributed  along  the  property  —  the  Fulton, 
Baltic  and  Atlantic  terminals.  Railroad  tracks  run  in 
front  of  the  majority  of  the  buildings  and  on  some  of 
the  piers  so  that  freight  cars  can  approach  close  to  the 
structures;  few  if  any  of  the  buildings,  however,  are 
provided  with  platforms  or  other  special  facilities.  The 
Governors  and  Red  Hook  stores  at  the  southern  end  of 
the  property  are  the  only  warehouses  distant  from  the 
railroad  tracks.  These  stores,  however,  are  furnished 
with  overhead  carriers  for  handling  cotton  bales,  and 
they  receive  the  greater  part  of  the  cotton  handled  by 
the  New  York  Dock  Company. 

Operation  of  Plant 

With  the  exception  of  the  open  pier,  the  piers  of  the 
New  York  Dock  Company  are  leased  to  and  operated 
by  steamship  companies.  Commodities  of  all  kinds 
arriving  via  steamship,  rail,  lighter  or  truck  are 
received,  stored  and  forwarded. 

About  80  per  cent  of  the  goods  stored  arrive  via 
steamship,  mostly  through  the  New  York  Dock  Com- 
pany's piers,  but  some  also  by  truck  from  steamships 
docking  at  other  piers,  and  some  by  rail  and  lighter. 
The  records  of  the  receipts  of  commodities  for  August 
and  September,  1919,  indicate  that  69  per  cent  were 
received  across  the  piers  and  22  per  cent  came  by 
lighters. 

Substantially  all  of  the  goods  in  storage  are  for 
domestic  consumption.  Some  20  per  cent  of  the  goods 
come  from  abroad,  are  stored  in  bonded  warehouses  and 
later  reshipped  to  foreign  ports.  Among  the  com- 
modities handled  in  this  manner  are  chick  peas,  which 
come  fiom  Mexico  in  considerable  quantities  and  are 
reshipped  to  Spanish  ports.  These  reshipments  usually 
leave  the  New  York  Dock  Company  by  lighter.     The 


stored  commodities  are  largely  foodstuffs.  It  is  esti- 
mated that  deliveries  to  the  extent  cf  50  per  cent  are 
made  to  drays,  the  commodities  to  a  large  extent  being 
for  use  or  sale  in  this  vicinity ;  30  per  cent,  including 
the  20  per  cent  bonded  for  reshipment  above  mentioned, 
to  lighters;  and  the  remaining  20  per  cent  to  railroad 
cars. 

Under  ordinary  conditions  practically  no  commodi- 
ties are  received  at  the  warehouses  for  export,  such 
goods  being  delivered  directly  to  the  piers.  During  the 
war,  however,  because  of  the  scarcity  of  cargo  space 
and  the  lack  of  sufficient  storage  space  on  piers,  export 
goods  were  put  into  warehouses  in  considerable  quan- 
tities to  be  ready  for  shipment  at  the  first  opportunity. 

A  number  of  the  warehouses  are  bonded,  and  certain 
commodities  not  used  in  this  country  are  received  from 
abroad  and  stored  until  reshipped  to  other  foreign  ports. 
Quantities  of  tobacco  and  cigars  and  certain  other 
imports  are  also  stored  until  the  owners  ship  them 
abroad  or  pay  the  duty  and  take  them  out  of  bond  for 
domestic  use. 

Four-wheeled  platform  trucks,  each  drawn  by  a  mule, 
are  the  principal  means  of  movement  from  the  wharves 
and  bulkhead  to  the  warehouses,  although  the  company 
has  a  few  tractors  in  use.  Goods  arriving  by  rail  are 
also  to  a  considerable  extent  unloaded  to  the  platform 
trucks  and  drawn  bv  mule  to  the  warehouses. 

The  ground  floors  of  the  warehouses  are  reserved  for 
heavy  and  bulky  packages,  for  packages  which  cannot 
be  easily  hoisted  to  the  upper  floors  and  for  goods  not 
liable  to  injury  by  dampness.  Goods  are  hoisted  to 
the  upper  floors  by  electrically  operated  whip  hoists 
on  the  outside  of  the  buildings.  Ten  or  twelve  men  are 
employed  in  a  gang  moving  goods  from  cars,  lighters 
and  wharves  to  their  places  in  the  warehouse. 

The  available  floor  area  varies  from  75  to  83  per 
cent  of  the  gross  area  according  to  the  nature  of  the 
commodity  and  the  number  of  lots  and  brands.  The 
Commission  believes  78  per  cent  is  a  fair  average. 

The  average  height  of  goods  in  storage  is  6%  feet. 
Goods  are  not  usually  tiered  more  than  7  ft.  high,  and 
never  more  than  8  ft,  as  with  higher  tiering  the  cost 
would  increase  rapidly. 

Commodities  Handled 

Insurance  regulations  and  the  cost  of  insurance  gov- 
ern the  use  of  the  several  sections  and  stores.  Exam- 
ination of  the  looks  and  inspection  of  the  warehouses 
showed  specialization  of  certain  of  the  houses  in  cer- 
tain commodities,  though  not  to  the  complete  exclusion 
of  other  commodities.  For  example,  coffee  and  tea  are 
stored  mainly  at  the  Martins  and  Roberts  stores;  cot- 
ton at  the  Governors  and  Red  Hook  stores,  which  are 
used  almost  entirelv  for  that  commoditv;  beans  at  the 
Robinson  and  Woodruff  stores ;  tobacco  at  the  Clinton, 
Robinson,  T7nion,  Woodruff  and  Martins  stores,  and 
to  a  lesser  extent  at  the  Roberts,  Governors  and  Red 
Hook  stores;  wool  at  the  Martins,  Clinton,  Robinson 
And  Woodruff  stores ;  chick  peas  at  the  Woodruff  stores. 
All  of  these  commodities  are  taken  to  some  extent  by 
all  of  the  stores. 

The  following  percentages  of  the  principal  commodi- 
ties were   found  from   the  records   to  be   in   storage: 
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Coffee,  37.8  per  cent;  cocoa,  22.4  per  cent;  cotton,  11.3 
per  cent;  .tobacco,  2.6  per  cent;  corned  beef,  1.7  per 
cent;  beans,  1.7  per  cent;  canned  goods,  1.6  per  cent; 
peas,  1.3  per  cent;  hides,  1.3  per  cent;  wool,  1.1  per 
cent.  Nearly  75  per  cent  of  the  goods  stored  are  food- 
stuffs. 

As  to  the  length  of  time  goods  are  in  storage,  some 
are  delivered  almost  immediately,  while  others  are 
stored  more  than  a  year.  The  bulk  of  the  goods,  such 
as  coffee  and  cocoa,  move  rapidly.  No  data  have  been 
compiled  by  the  company  as  to  the  average  storage 
period,  but  the  records  indicate  that  it  is  probably  iy2 
or  2  months. 

Receipts  and  Deliveries 
The  receipts  and  deliveries  at  the  warehouses  have 
been  analyzed  for  a  period  of  nine  months,  from  Janu- 
ary 1  to  September  30,  1919,  inclusive.  The  records 
for  the  month  of  August  and  September  have  been 
analyzed  separately  from  those  of  the  seven  preceding 
months.     The  figures  are  summarized  in  Table  3. 


During  the  nine  months  under  investigation  there 
were  delivered  from  the  warehouses  89  different  com- 
modities individually  classified,  besides  many  other 
commodities  classified  as  general  merchandise.  The 
total  weight  delivered  was  591,553,754  lb.  This  was 
made  up  as  follows:  Food  products,  422,944,763  lb., 
ov  71.5  per  cent  of  the  total;  classified  non-food  prod- 
ucts, 148,006,617  lb.,  or  25.0  per  cent  of  the  total; 
general  merchandise,  20,602,374  lb.,  or  3.5  per  cent  of 
the  total. 

Table  4  gives,  in  order  of  total  weight,  the  kind  of 
packages  or  containers,  the  weight  per  package,  the 
number  of  packages  delivered  and  the  weight  deliv- 
ered, of  40  of  the  89  commodities  and  also  of  the  mis- 
cellaneous goods  classified  as  general  merchandise, 
which  come  fourth  in  the  list.  The  other  49  commodi- 
ties making  up  the  total  of  89  are  grouped  at  the  bot- 
tom of  the  table. 

From  this  table  it  will  be  seen  that  coffee  constituted 
more  than  one-third  of  all  of  the  weight  delivered,  and 
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Table  4 — Demi 

TORIES  FROM  WAREHOUSES  DURING  J  AM 

Kind  of  package  or  container 
. .  Bags,  mats ................    ..... 

part  to  September,  1919,  Inclubiv 
Weight  per  package 

e,  New  Yorj 

Packages  de 

„ «*_ 

Total 
number 

1,586,629 

768.457 

125.558 

123.348 

68.918 

184.720 
73.135 

123. OSl 
36.868 

144.614 

13.758 
70.788 
69,345 
16,274 
6,290 

32,711 
18.952 
25,567 
18,248 
8,691 

14.129 
8.476 
1.873 
3.575 
2,774 

10,456 
5,311 
3,883 
8.935 
1,198 

6.916 
3.345 
5.989 
2,848 
3.426 

1.422 

13.283 

10,083 

2.701 

4.821 

♦76,400 
3.707.796 

:  Dock  Comp 
livered 

Per  cent 

ofaU 
packages 

42.80 
20.73 

3.39 

3.33 

1.86 

4.98 
1.97 
3.32 
0.99 
3  90 

0.37 

1.91 

1.87 

.44 

.17 

.88 
.51 
.69 
.49 
.23 

.38 
.23 
.05 
.10 
.01 

.28 
.14 
.10 
.24 
.03 

.19 
.09 
.16 
.08 
.09 

.04 
.36 
.27 
.07 
.13 

2.06 

AST 

Weight  delivered 

No.                         Commodity 

1  Coffee 

Min- 
imum 

75 

106 

100 

5 

100 

40 
100 

50 
100 

25 

200 
50 
80 
50 

300 

100 

115 

50 

50 

500 

65 
150 
400 
300 
100 

50 

200 

350 

100 

1.000 

100 
50 
100 
200 
300 

600 
50 
100 
150 
100 

15 

Max- 
imum     Average 

250              141 

250              17)2 

550              531 

1,500              167 

1,800              225 

110                54 

500              134 

200                75 

220              204 

1.400              513 

1,200              481 

323                86 

80                80 

1,000              314 

1,500              668 

250              127 
220               212 
400               127 
300               175 
1.200              308 

200              167 
300              191 

1.200              863 
600              450 

1.000              577 

300              153 
300              300 
450              400 
300              171 
1.500           1.250 

250              214 
1.200              405 
1,000              227 
1.000              469 

450              375 

1,000              898 
600                95 
150              125 

1.000              462 
750               241 

2.330              184 

Total,  lb. 

223.638,972 

132.520,199 

66,757,275. 

20.602,374 

15,496.180 

9.968.880 
9.828.140 
9.280,676 
7.500.670 
7.412.661 

6,615.825 
6.087,200 
5.547,600 
5,122.750 

4,184,750 

4.162,066 
4,013.725 
3.248.650 
3.189.295 
2.680.000 

2.362,696 
1.619.350 
1.618.500 
1.608.750 
1.600,250 

1.598.700 
1,593.300 
1,553.200 
1.530.725 
1.497.500 

1.478,175 
1.358.875 
1.357.500 
1.334.450 
1,284.750 

1.278.300 
1.262,120 
1,260.375 
1,244.410 
1,167,650 

114,077,491 
591.553.754 

• 

Per  cent 
►f  all  com- 
modities 

37.80 

2  Cocoa 

,  ,  Bags,  cases .... 

22.44 

3  Cotton 

. .  Bales,  rolls 

11.28 

4  General  merchandise 

. .  Cases 

. .  Cases , 

. .  Bags 

. .  Bales 

.  .   Bags,  mats 

3.48 

9  Peas 

10  Hides 

2.62 

1.69 
1.66 
1.57 
1.27 
1.25 

11  Wool 

1?  Busar 

1.12 
1.03 

13  Dates 

14  Rubber 

. .  Boxes 

Cases,  baas 

0.94 
0.86 

15  Paper 

. .  Bundles,  rolls,  cases,  crates , 

. .   Bags,  boxes 

0.71 

16  Rice 

17  Tin 

18  Tea 

19  Nuts 

0.70 
0.68 
0.55 
0.54 

20  Iron  and  steel 

. .  Crates,  bundles 

0.45 

22  Chickle 

.  .  Bsgs,  cases 

.  Bags 

0.40 
0.27 

23  Bmlap   

. .  Bales 

0.27 

26  Fertiliser 

. .  Barrels 

,  .   Rag»     

0.27 
0.27 

0.27 

27  Ixtle 

28  Wood  pulp 

29  Seeds 

30  Potash 

31  Lintils 

.:  BIS. ...::..: :.:... 

. .  Casks. . .  7 

,  .  Ran 

0.27 
0.26 
0.26 
0.25 

0.24 

32  Skins 

33  Gum 

34  Leather 

. .  Bales 

Bales,  cases 

0.23 
0.23 
0.23 

35  Shoes 

36  Pelte 

37  Fish 

38  Casein 

. .  Cases 

. .  Casks 

.    Ritgf  _ 

0.22 

0.22 
0.21 
0.21 

40  Wire 

41  Other  commodities  (49) 

. .  Bares 

. .  Coils 

0.21 
0.20 

2.37 

Total,  all  commodities 

15          2.330 

,  maximum  number  7,582. 
maximum  weight  866,225  lb. 
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100.00 

100.00 

*  Average  number  of  packages  per  commodity  1,559,  minimum  number  76 
t  Average  weight  per  commodity  287,294  lb.,  minimum  weight  16,500  lb.,  i 

that  three  commodities,  coffee,  cocoa  and  cotton,  consti- 
tuted more  than  two-thirds.  The  table  also  shows  a 
preponderance  for  coffee  and  cocoa  in  the  number  of 
packages,  cotton  falling  below  two  other  commodities 
because  of  the  large  weight  per  package. 

Table  5  shows  the  relative  number  of  packages  of  dif- 
ferent weights  or  within  specified  weight  limits,  irre- 
spective of  the  commodities  they  contained.  By  far 
the  largest  group  is  that  from  125  to  149  lb.,  this  group 
including  the  132-lb.  bags  of  coffee. 

The  seasonal  variation  of  receipts  and  deliveries  of 


coffee,  cocoa,  cotton  and  beans  for  ten  months  of  the 
year  are  shown  in  the  series  of  charts,  Figs.  1-4.  They 
show  the  wide  fluctuations  to  be  expected  in  the  re- 
ceipts, and  much  narrower  fluctuations  in  the  deliveries, 
corresponding  to  fairly  uniform  rates  of  consumption. 

On  the  first  of  each  month  what  is  designated  a  room 
report  of  storage  is  made,  which  shows  the  total  area  of 
floor  space,  that  unavailable,  that  occupied  and  the  per- 
centage of  available  space  occupied.  The  percentages 
for  the  period  from  June  1,  1915,  to  Xovember  1,  1919, 
are  indicated  in  Table  6  and  Fig.  5. 


Tabus  5  —  Number    of    Packages    op    Dipperent    Weights    Delivered  During  Januart  to  June, 


Packages  delivered 

^  ,■  ■— 

Per  cent 
Weight  of  packages,  lb.        Number      of  total 

'141,819             3.83 

166.398             4.49 

» 329,651             8  89 

» 177,292             4.78 

« 1.496,181  40.35 

• 251,742             6.79 

« 568.314           15.33 

228,045 

"75.541 

37,850 

26.303 

5,621 

2,661 

1,788 


25-49. 

50. 
75-99. 
100-124 
125-149 
150-174 
175-199. 
200-224. 
225-249 . 

250. 
275-299 . 

300. 

325. 

350. 


6 
2 
1 


15 
.04 
.02 
0.72 
0.15 
0.07 
0.05 


» Includes  128,226 
a  Includes  309.523 
"Includes  96,796 
« Includes  1,442,033 
» Includes  250,417 
«  Includes  528,672 
» Includes  74,387 


packages 

packages 

packages 

packages 

packages 

packages 

packages 


(3.5% 


of  total) 
of  total) 
of  total) 
(38. 8  %  of  tctal) 
(6.7%  of  total) 
(14.2%  of  total) 
(2.0%  of   total) 


(8.3% 
(2.6% 


Weight  of  packages,  lb. 

375-399 

400 

425 

450 

475 

500 

525 

550 

575-599 

600 

625 

650 

675-699 

700 

weighing  37 J  lb.  each 
weighing  75  to  80  lb.  each 
weighing  100  lb.  each 
weighing  132  lb.  each 
weighing  150  to  154  lb.  each 
weighing  180  lb.  each 
weighing  225  lb.  each 


Packages  delivered 


Number 

9,105 

10,508 

28 

18,600 

1,505 
38,658 

1,440 
91,484 

6,145 

2,001 

806 

3,315 


Per  cent 
of  total 

0.25 
0.28 


0.50 
0.04 
1.04 
0.04 
2.46 


0.16 
0.05 
0.02 


0.09 


1919,  Inclusive,  New  York  Dock  Com  pant 

Packages  delivered 


Weight  of 
725-749 . 

packages,  lb, 

Number 

Per  cent 
of  total 

750-774 
775. 

939 

0.03 

800 
825-849 . 

401 

0.01 

850-874 . 

875 
900. 

1.083 

1.558 

82 

321 

0.03 
0.04 

925 
950 
975-999 . 

o.oi 

1000-2330 

ckagea 

10.612 

0.29 

All  pa 

3,707,797 

100.00 
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Table  6  —  Percentages  of  Occupancy  of  Spacb  Available  fob  Storage 
Purposes  at  Monthly  Intervals  from  June  1,  1915,  to  November  1, 1910, 
New  York  Dock  Company 

T«r 

Date  1915  1916  1917  1918  1919 

January  1 60.00  71.55  93.3  73.5 

February  1 62.55  75.81  94.4  68.2 

March  1 65.41  81.56  93.8  64.7 

April  1 67.53  88.17  93.8  66.7 

Mayl 70.15  93.15  92.7  62.6 

Junel 78.28  75.11  92.84  92.4  58.7 

Julyl 80.78  76.95  91.58  92.9  56.1 

August  1 81.51  79.83  87.25  91.67  58.4 

September  1 78.49  78.60  81.40  91.18  59.3 

October  1 72.66  71.34  89.40  92.9  58.2 

November  1 68.75  63.59  89.57  84.5  53.0 

December  1 62.37  65.96  90.20  80.5     

Average 74.69  69.75  86.04  91.17  61.76 


Shortly  before  our  entry  into  the  war  the  quantity 
of  goods  stored  began  to  increase,  and  the  percentages 
remained  high  up  to  the  time  of  the  signing  of  the 
armistice.  Since  then  there  has  been  a  rapid  falling  off. 
The  maximum  occupancy  during  the  war  came  Febru- 
ary 5,  1918,  when  94.4  per  cent  of  the  capacity  was  in 
use. . 

On  September  1  and  October  1,  1919,  17  per  cent 
and  16.7  per  cent  respectively  of  the  total  floor  area  were 
not  available  for  storage  purposes. 

Bush  Terminal  Company 

The  Bush  Terminal  Company  occupies  about  3,000 
ft.  of  the  Brooklyn  waterfront,  south  of  Thirty-ninth 
Street.  It  has  eight  shedded  piers,  one  of  which  is 
double-decked,  besides  a  small  open  pier.  The  total 
area  of  the  piers  is  1,563,736  sq.  ft.  and  the  floor  area 
is  1,887,484  square  feet. 

Immediately  behind  these  piers,  separated  by  a 
roadway,  are  28  warehouses  from  four  to  seven  stories 
high,  having  a  floor  area  of  1,575,000  sq.  ft.  and  a 
volume  of  17,458,835  cubic  feet.  These  warehouses 
are  provided  with  railroad  car  platforms  in  the  rear. 
Except  in  the  case  of  two  of  the  most  modern  buildings 
designed  for  factory  purposes,  goods  are  handled 
entirely  by  whip  hoists,  the  elevators  that  were  installed 
having  fallen  into  disuse.  At  the  two  modern  factory 
buildings  electric  portable  hoists  have  supplemented  the 
elevators. 

To  the  rear  of  these  warehouses,  extending  back  to  a 
distance  of  1,300  ft.  from  the  bulkhead,  are  90  addi- 
tional buildings,  mainly  one  story  high,  so  that  there 
are  in  all  118  warehouses,  having  a  total  floor  area  of 
2,554,717  sq.  ft.  and  a  volume  of  35,274,280  cubic  feet. 
The  floor  area  of  the  warehouses  is  1.35  times  the  floor 
area  of  the  piers. 

Tables  7  and  8  list  the  warehouses  and  summarize 
the  capacities  of  those  of  different  heights. 

Prior  to  the  war  all  of  the  piers  except  the  open 
ones  were  under  lease  to  steamship  companies.  A 
considerable  number  of  the  warehouses,  mainly  the 
one-story  buildings  in  the  rear,  were  also  leased  to 
various  corporations  —  approximately  27  per  cent  of 
the  entire  floor  area.  Soon  after  the  entrv  of  the  United 
States  into  the  war,  the  piers  and  warehouses  were 
taken  over  by  the  Government  for  army  use,  and  they 
are  now  being  released  to  the  Bush  Terminal  Com- 
pany, floor  by  floor  or  building  by  building.  The 
first  space  was  returned  to  the  company  in  April,  1919. 


i  ... 

Table  7  —  List  of  Bush  Terminal  Warehouses,  and  Their  Capacities 

Number  Floor  area,  Volume, 

Warehouse  numbers                   of  stores  sq.  ft.  cu.  ft. 

One  Story 

11-13 3  21,180  428,895 

17-19 3  42,341  952,673 

20-22 3  35,136  737.856 

23-30 8  59,163  1,242,423 

31-38 8  59,311  1,244,531 

87-94 8  66,610  1,398,810 

63-70 8  59,163  1,242,423 

71-78 8  59,211  1,243,431 

79-86 8  59,963  1,259,223 

95-103 9  70,000  1.470,000 

104-117 14  110,030  2,310,630 

11S-122 5  25,354  532,534 

14 1  7,500  151,875 

Total 86  674,962  14,215,304 

One  Story  and  Basement 

15-16 2  30,000  408,750 

Pour  Stories 

4-6 3  160,000  2,103,387 

Five  Stories 

1-3 3  200,000  2,680,068 

Six  Stories 

39-44 6  270,000  2,628,842 

45-50 6  270,000  2,628,842 

9-10 *    2  126,810  1,521,723 

Total 14  666,810  6,779,407 

Six  Stories  and  Basement 

7-8 2  147,945  1,669,668 

Seven  Stories  and  Basement 

51-56 6  360,000  3,657,696 

57 1  157,500  1,980,000 

58 1  157,500  1,980,000 

8  675,000  7,517,696 


Table  8  —  Summary  of  Capacities  of  Bush  Terminal  Warehouses 

Number  of  Floor  area.  Volume, 

buildings  Number  of  stories  sq.  ft.  cu.  ft. 

86        One 674,962  14,215,304 

2  One  and  basement 30,000  408,750 

3  Four 160,000  2,103,887 

3        Five 200,000  2,580,068 

14        Six 666,810  6,779,407 

2        Six  and  basement 147,945  1 ,669,668 

*      8        Seven  and  basement 675,000  7,517,696 

118  2,554,717  35,274,280 

1  .!'»■■                                                   ■  -  —f» 


When  the  Commission's  investigation  of  warehous- 
ing was  undertaken  twenty  buildings,  Nos.  23,  25, 
28,  33  and  38-53  were  being  operated  by  the  Bush 
Terminal  Company  for  warehouse  purposes,  together 
with  the  three  basements  of  buildings  Nos.  54,  56  and 
57,  the  upper  floors  of  which  were  not  under  the  com- 
pany's control.  The  gross  floor  space  in  use  was 
794,526  sq.  ft.,  31.1  per  cent  of  the  gross  floor  area  of 
the  118  warehouses,  the  gross  volume  in  use  being 
8,115,721  cubic  feet.  The  data  that  follow  relate  to 
those  20  warehouses  •  and  the  three  additional  base- 
ments under  the  control  of  the  Bush  Terminal  Com- 
pany. 

Table  9  shows  the  receipts  and  deliveries  during 
eight  working  days  —  October  1  to  October  9,  1919, 
inclusive  —  of  those  parts  of  the  twenty-three  ware- 


Table  9  —  Receipts  and  Deliveries  from  October  1'  to  October  9,  1919 
Inclusive  (Eight  Working  Days)  at  the  Twenty-three 
Warehouses  Then  Partly  or  Wholly  Under  Control  of 
the  Bush  Terminal  Company 

Receipts        Deliveries 

Total  number  of  packages 83,506  17,893 

Average  number  per  day 10 ,438  2 , 23' 

Total  weight,  pounds 11,841,766  2,788,692 

Weight  per  day,  pounds 1,480,221  348,586 

Average  weight  per  day,  pounds  per  square  foot  of  gross 

floor  area 1 ,863  0.439 

Maximum  weight  per  paokage,  pounds 1 ,  700  1 ,  500 

Minimum  weight  per  package,  pounds 15  2} 

Average  weight  per  package,  pounds 142  156 
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Tab  lb  10  —  Number  of  Packages 


Weight  of  packages,  lb. 

20-25 

25-50 

50-75 

75-100 

100-125 

125-150 

150-175 

175-200 

200-225 

225-250 

250-275 

275-300 

300-325 

325-350 

350-375 

375-400 

400-425 

425-450 

450-475 

475-500 

500-525 

525-550 

550-575 

575-600 

600-625 


or  Different    Weights  Received    and    Delivered    During 

Bush  Terminal  Com  pant 

Packages  delivered 


Packages  received 


Eight   Working    Days,    October    1-9,  1010,  Inclusive, 

Packages  received       Packages  delivered 


Per  oent 

4.07 
7.86 
0.10 
0.26 
2.01 

75.67 
3.35 
0.26 
1.32 


Number 

3,306 

6,554 

82 

216 

2,423 

63,128 

2,792 

216 

1,102 


Number 

88 

154 

308 

508 

3,528 

8,784 

1,400 

1,114 

423 


Per  oent 

0.40 
0.86 
2.23 
2.84 
10.72 

49.10 
8.33 
6.23 
2.36 


0.64 

535 

251 

1.40 

0.11 
0.27 
0.01 
0.13 

91 

228 

6 

112 

132 

63 

113 

5 

303 

0.74 
0.35 
0.63 
0.03 
1.69 

0.42 
0.10 
0.26 
1.64 

4 

354 

83 

219 

1,363 

11 
72 

114 

2 

0.06 
0.40 
0.64 

0.01 

0.06 

52 

39 

0.22 

0.05 

44 

13 

0.07 

Weight  of  packages,  lb. 

625-650 

650-675 

675-700 

700-725 

725-750 


750-775. . 
775-800.. 
800-825.. 
825-850. . 
850-875.. 

875-000.. 

900-925.. 

925-950. 

960-975. 

975-1000 

1000-1050. 
1100... 
1160..  . 
1275. . . 
1500... 


1610 
1700 


Per  oent 

0.01 
0  01 


Number      Number     Per  oent 


0.25 


0.02 


0.01 
0.07 
0.10 


0.08 


0.06 


8 

7 


206 


14 


10 
59 
85 


66 

1 

47 


15 


17 


205 

3 

37 


0.08 


0.06 


0.05 


1.15 
0.02 
0.21 


100.00        83,505        17,893         100.00 


houses  then  under  the  control  of  the  Bush  Terminal 
Company. 

Records  by  commodities  were  not  taken.  The  num- 
ber of  packages  of  various  weights  or  weight  groups 
received  and  delivered  are  indicated  in  Table  10. 

Table  11  shows  the  percentages  of  occupancy  of  the 
various  floors  on  October  3  and  October  10,  1919. 
Table  12  assembles  the  information  relative  to  the 
twelve  6-story  warehouses,  Nbs.  39-50  inclusive,  in 
a  different  manner,  to  show  the  degree  of  occupancy 
of  floors  collectively  for  the  twelve  houses. 

No  records  are  kept  of  the  amount  of  trucking  to 
and  from  the  warehouses.  The  Bush  Terminal  through 
a  subsidiary  organization  operates  a  motor-truck  serv- 
ice, but  90  per  cent  of  the  business  is  handled  by  out- 
side truckmen.  The  Bush  Company,  as  well  as  other 
companies  similarly  situated,  receives  the  greater  part 
of  the  goods  in  storage  from  steamships  which  dock 
at  the  adjacent  piers,  and  these  goods  are  held  in 
storage  mainly  for  domestic  consumption,   and  with- 


drawn as  occasion  demands.  In  normal  times  little 
or  none  of  our  domestic  production  is  stored  for  ship- 
ment by  steamship. 

The  principal  commodities  handled  are  coffee, 
cocoa,  peas  and  beans,  flour,  rubber,  tobacco  and  gums. 

To  obtain  a  correct  idea  of  the  business  handled  at 
these  warehouses  the  receipts  and  deliveries  should  be 
ascertained  for  a  considerable  period,  as  receipts  of 
many  commodities  are  infrequent,  and  are  likely  to  vary 
with  the  season.  This  is  strikingly  shown  in  the  record 
for  the  8-day  period,  when  on  account  of  a  heavy  and 
unusual  receipt  of  flour,  62,370  bags  weighing  8,731,800 
lb.  were  put  into  storage.  This  was  74  per  cent  by 
weight  of  the  entire  receipts,  while  there  were  prac- 
tically no  deliveries  of  flour.  On  the  other  hand,  coffee 
was  distributed  to  the  amount  of  7,935  bag3  weighing 
1,043,784  lb.,  or  37  per  cent  of  the  deliveries,  while 
none  was  received. 

The  majority  of  warehouses  on  the  waterfront 
are  150  ft  deep,  this  depth  being  apparently  the  usual 


Table  11  —  Percentages  of  Occupancy  < 

of  Space  Available  fob 

Storage  Purposes  October  3  and  October  10 

l,  1919, 

Bush  Terminal  Company 
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Table  12 —  Occupanct  of  Twilti  Six-Story  Warehouses  bt  Floors, 

Bush  Terminal  Company 


Floor 

1 

2 

3 

4 

5 

•6 

Average 


Total 
cross 
floor 
area, 
sq.ft. 

90.000 
90.000 
90.000 
90.000 
90.000 
90.000 


Total 


storage 
space, 
cu.  ft. 

876.280 
876.280 
876.280 
876.280 
876.280 
876.280 


Percentage  of  available  space 

occupied 

, « -^ 

Oct.  3        Oct.  10      Average 

72.9 
63.2 
52.0 
43.6 
1 
7 


72.1 
62.5 
46.8 
38.6 
41.6 
36.6 

49.7 


73.7 
63.8 
57.1 
48.6 
42.7 
38.9 

54.1 


42. 
37. 


51.9 


dimension  for  buildings  receiving  and  delivering  at  the 
^nds  only.  The  height  from  floor  to  floor  of  the  princi- 
pal multi-story  warehouse  buildings  varies  from  9.74  ft. 
to  10.08  feet.  The  factory  buildings  which  are  here 
used  for  storage  have  a  considerably  gi  eater  story 
height,  averaging  about  13  feet. 

The  piles  of  goods  in  storage  average  6^  ft.  in 
height,  the  height  being  limited  by  the  inability  of  a 
single  gang  to  pile  higher.  A  certain  floor  space,  termed 
operating  space,  has  to  b2  allowed  for  working  in,  for 
handling,  for  doors  and  windows,  and  for  getting  at 
goods.  This  varies  with  the  commodity  and  size  of 
lots,  shape  and  dimensions  of  buildings  and  the  lik'\ 
It  is  generally  considered  to  run  from  17  to  25  per  cent 
of  the  floor  area.  In  the  case  of  flour  it  was  found  that 
walls  and  operating  space  required  19.7  per  cent  of  the 
gross  floor  area,  and  that  in  storing  coffee  from  2G.1 
per  cent  to  31.3  per  cent  was  unproductive,  being  taken 
up  by  walls  and  operating  space. 

Coffee  Storage 

Brazilian  coffee  in  132-11).  bags  is  probably  the  com- 
modity handled  in  the  greatest  quantity  at  the*?  ware- 
houses. Special  coffee  chutes  for  delivery  to  teams  have 
been  installed  in  several  of  the  warehouses  on  the  water- 
front. Coffee  is  never  stored  in  basements  or  floors  at 
ground  level.  It  is  usually  piled  nine  bags  or  about  7  ft. 
high.  It  is  a  commodity  that  comes  in  a  great  variety 
of  brands  or  lots  which  it  is  necessary  to  get  at  indi- 
vidually, and  a  larger  operating  space  is  required  than 
if  they  were  of  uniform  character. 

A  working  space  from  8  to  12  ft.  deep  U  left  at  the 
waterfront  end  of  the  building  and  a  space  4  or  5  ft. 
wide  is  left  across  the  rear  end  to  keep  windows,  door3 
and  chufes  accessible.  An  aisle  4  or  5  ft.  wide  is  left 
along  one  row  of  longitudinal  columns  and  another 
longitudinal  aisle  of  the  same  width  along  one  side  of 
the  buildings,  as  well  as  a  traverse  aisle  connecting  the 
other  two  aisles.  The  gro>s  area  of  a  floor  in  the  interior 
of  buildings  Xos.  39  to  50  is  7,450  sq.  ft.,  and  the  net 
area  inside  the  walls  is  7,170  sq.  f>.  If  we  reserve  10 
ft.  in  front,  5  ft.  in  the  rear  and  two  longitudinal 
aisles  of  5  ft.  each  we  deduct  a  total  of  2,053  sq.  ft.  for 
operating  space,  leaving  a  productive  area  of  5,117  sq. 
ft.  or  68.7  per  cent  of  th »  gross  area,  31.3  per  cent  being 
occupied  by  walls  and  operating  space.  Taking  the 
minimum  dimensions  of  operating  space  given  —  8  ft. 
in  front,  4  ft.  in  the  rear  and  4-ft.  aisles  —  we  have  an 
operating  space  of  1,IW6  sq.  ft.,  which  may  be  regarded 
as  a  minimum.   This  leaves  for  productive  use  5,504  sq. 


ft  or  73.9  per  cent  of  the  gross  area.  It  is  estimated 
that  8,000  and  7,500  bags  of  coffee  can  be  stored  in 
these  maximum  and  minimum  operating  spaces 
respectively. 

Flour  Storage 

AJthough  flour  is  no*  one  of  the  principal  commodi- 
ties handled  at  these  warehouses,  as  ordinarily  little  of 
it  is  carried,  occasionally  a  steamship  will  arrive  bring- 
ing considerable  quantities  to  be  stored.  This  was  the 
case  at  the  time  the  operations  were  investigated,  when 
a  cargo  of  flour  was  put  in^o  storage  which  originated 
in  the  Middle  West  and  arrived  from  Sau  Francisco 
via  the  Panama  Canal.  The  floors  in  various  of  the 
warehouses  indicated  in  Table  11  as  reserved  for  flour 
storage  aggregate  74,650  sq.  ft.  in  area  or  about  726,800 
cu.  ft.  in  volume.  When  filled  to  capacity  about  10,200 
140-lb.  bags,  aggregating  1,428,000  lb.  cf  flour,  can  be 
stored  on  each  of  the  ten  floors. 

Operating  space  on  those  floors  reserved  for  flour  is 
kept  from  storage  use  approximately  as  follows:  A 
working  space  of  from  8  to  12  ft.,  probably  averaging 
9 M*  ft.,  is  allowed  at  the  waterfront  end  of  each  floor 
to  work  in  and  to  pass  from  one  building  to  another. 
A  space  is  left  at  the  rear  from  21/(>  to  5  ft.  wide, 
probably  averaging  3  ft.,  to  get  a*  the  rear  doors  and 
windows.  An  aisle  of  about  equal  width  is  left  to  get 
from  the  front  to  the  rear  of  the  floor,  and  the  bags  are 
kept  about  8  in.  from  th  4  wall*  In  an  inside  area  of 
7,170  sq.  ft.  this  entire  operating  space  is  1,193  sq.  ft. 
in  area,  leaving  a  net  area  for  productive  use  of  5,977 
=q.  ft.  on  each  floor. 

The  bags  of  flour  are  usually  stored  eight  ba«?s  or  7 
ft.  high.  This  is  about  a?  Ugh  as  a  eran^  can  .-tore,  and 
to  pile  higher  would  entail  additional  labor  '-«wt. 

The  volume  of  full  occupancv  p°r  floor  i«  41,839  cu. 
ft.  against  a  gross  volume  floor  to  floor  of  72,563  cu.  ft. 
—  full  occupancy  being  57.7  per  cent  of  the  .<rross 
volume.  Full  occupancy  of  the  flcor  area  i*  80  3  per 
cent  of  the  gross  area  of  building,  operating  space  and 
walls  taking  19.7  per  cent  of  the  area. 

Table  13  shows  collectively  the  receipts  of  flour  at 
the  ten  warehouse  floors  confined  to  the  storage  of  flour 
during  the  week  of  October  3-9,  1919.  It  also  shows 
that  there  were  no  deliveries,  and  that  the  percentage 
of  floor  space  occupied  increased  from  18.6  to  59.8  in 
the  one  week.  The  total  capacity  of  the  space  is  102,000 
1  ags  or  14,280,000  lb.  Loaded  to  full  capacity,  this 
would  give  a  weight  of  199  lb.  per  square  foot  over  the 
entire  area  within  the  walls,  or  239  lb.  per  square  foot 


Table  13  —  Receipts  and  Deliveries  of 

•  Flour  During  Week 

or  October 

3-9,  1919, 

Bush  Terminal  Company 

Percentage 

of  floor 

space 

Number  of  bags 

Total  weight,  pounds 

occupied 

On  hand  Oct.  3.  .  . 

18.660 

2,612.400 

18.6 

Received  Oct.  4 ...           7,080 

991,200 

Received  Oct.  6. . .         13,710 

1.919,400 

Received  Oct.  7. . .          10,440 

1,461,600 

Received  Oct.  8...          11,370 

• 

1,591,800 

Received  Oct.  9. . .            1.110 

155,400 

Total  receipts, 

Oct  4-9 

43,710 

6,119,400 

Deliveries,  Oct.  4-9 





>•••••*•*• 

62,370 

8.731,800 

59.8 
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of  available  area.     There  would  be  1.70  packages  per 
square  foot  of  available  area. 

During  this  period  the  average  receipts  were  8,742 
bags  cr  1,223,880  lb.  per  working  day,  and  the  maxi- 
mum receipts  were  13,710  bags  and  1,919,400  lb. 
This  latter  was  13.4  per  cent  of  the  storage  capacity. 

All  Commodities 

On  October  3  the  area  occupied  in  the  23  warehouses 
by  all  commodities  was  39.62  per  cent  of  the  available 
area.  On  October  10  it  was  45.53  per  cent,  so  that  the 
average  percentage  of  occupancy  was  42.57  per  cent. 

The  total  receipts  of  all  commodities  for  the  period 
from  October  1  to  October  9  were  83,506  packages, 
weighing  11,841,766  lb.,  or  a  daily  average  of  10,438 
packages  weighing  1,480,221  lb.,  or  1,863  lb.  per 
square  foot  of  gross  floor  area.  In  the  same  period 
17,893  packages  weighing  2,788,692  lb.  were  delivered. 
The  average  deliveries  per  working  day  were  2,237 
packages  or  348,586  lb.,  equivalent  to  0.439  lb.  per 
square  foot  of  floor  area. 

Leaving  the  heavy  receipt  of  storage  of  flour  entirely 
out  of  consideration,  the  average  daily  receipt  was  388,- 
746  lb.  and  the  average  daily  deliveries  348,586  lb. 
The  total  floor  area,  deducting  that  reserved  for  .flour, 
was  719,876  square  feet. 

The  average  weight  of  packages  received  was  142  lb. 
and  the  average  weight  of  packages  delivered  was  158 
lb.  The  minimum  and  maximum  weights  were  2^ 
and  1,700  lb.  respectively. 

General  Deductions  From  Warehouse  Studies 

Certain  general  deductions  can  be  made  from  the 
warehouse  studies. 

Floor  Weights 

Weights  in  pile,  exclusive  of  aisle  space,  of  four  of  the 
commodities  stored  in  largest  quantities  are  found  from 
the  warehouse  study  to  be  as  follows : 

Coffee,  seven  to  nine  bags  high . 15Q-200  lb.  per  square  foot 

Cocoa,  six  bags  high 20C  lb.  per  square  foot 

Beans,  six  to  nine  bags  high 200-250  lb.  per  square  foot 

Flour,  eight  bags  high 239  lb.  per  square  foot 

The  foregoing  figures  are  appreciably  less  than  the 
actual  weights  per  cubic  foot  of  package  would  indicate. 
This  is  due  to  interstices  in  the  pile.  Where  the  weights 
of  commodities  in  pile  are  not  ascertainable  they  may 
be  approximated  at  90  per  cent  of  the  actual  cubic-foot 
weight  of  the  packages. 

Chapter  7,  "  Shipping  Facilities,  Methods,  Ton- 
nages and  Costs,"  gives  tables  of  measurement  and 
weight  of  a  large  number  of  commodities. 

The  records  of  the  New  York  Dock  Company  make 
possible  an  approximation  of  the  average  floor  weight 
per  square  foot  of  available  area  occupied  during  a 
period  of  nine  months  by  more  than  65,000  short  tons 
of  stored  goods.  The  gross  area  in  this  case  is  5,176,826 
sq.  ft.,  and  the  available  area  4,037,924  sq.  ft.  or  78 
per  cent  of  the  gross  area.  The  room  report  shows  a 
reduction  of  15.3  per  cent  of  the  available  area  occupied 
during  the  nine  months  and  the  records  show  an  excess 
of  deliveries  over  receipts  during  the  same  period  of 
130,765,543  lb.  The  average  height  of  pile  is  6i/2  ft. 
It  can  be  deduced  from  this  that  212  lb.  is  the  average 


weight  per  square  foot  of  actual  occupied  space  and 
32.6  lb.  the  average  weight  per  cubic  foot  of  pile. 

It  should  be  noted  that  the  New  York  l5ock  Com- 
pany's business  is  mainly  incoming  ship  cargoes,  much 
of  which  can  be  stored  in  bulk.  Warehouses  receiving 
different  classes  of  goods  which  would  have  to  be  stored 
in  "Assortment"  or  "Individual  Package  Delivery" 
would  have  different  average  weights  in  the  pile. 

No  general  rule  can  be  laid  down  for  floor  design. 
The  warehouse  must  fit  the  business. 

Distances  Between  Floors 

For  general  warehouse  practice  where  goods  are  likely 
to  be  stored  in  "  Bulk,"  ''Assortment "  and  for  "  Indi- 
vidual Package  Delivery,"  and  where  the  "Standard 
Pile"  does  not  exceed  8^  ft.  in  height,  a  floor-to-floor 
height  of  8%  ft.  plus  2  ft.  for  a  sprinkler  system  plus 
the  depth  of  the  requisite  floor  system  is  suggested. 
( A  "  Standard  Pile  "  in  warehouse  practice  is  a  pile 
containing  the  greatest  quantity  of  a  commodity  that 
can  be  practically  stored  in  bulk,  not  exceeding  8%  ft. 
high  nor  250  lb.  per  square  foot  of  floor  3pace 
occupied.) 

High  tiering  is  usually  not  desirable  except  for 
special  commodities,  and  in  general  practice  floor  area 
and  not  volume  is  the  desideratum. 

Height  of  Building 

There  is  no  general  rule  for  the  height  of  a  ware- 
house. The  character  of  the  business,  the  available 
capital,  the  subsurface  conditions  and  many  other  ele- 
ments govern. 

Without  elevators  and  with  whip-hoist  service  as  at 
present  designed  five  stories  seems  to  be  the  maximum 
feasible.  With  modern  elevators  properly  located  it  is 
difficult  to  fix  a  limit.  The  army  base  warehouses  in 
Brooklyn,  nine-story  buildings  with  a  total  of  about 
4,000,000  sq.  ft.  of  floor  surface,  are  served  by  72  micro- 
leveling  "  operatorless  elevators "  with  capacities  of 
10,000  lb.,  speeds  of  100  ft.  per  min.  and  platforms  9 
ft.  4  in.  x  17  ft.  in  the  clear,  intended  to  carry  four 
trucks. 

Elevator  Location 

Elevator  location  is  dependent  on  the  business  and 
operating  methods  of  the  warehouse.  If  hand  trucking 
is  to  be  used  exclusively  the  elevators  should  if  possible 
be  spaced  to  limit  the  trucking  leads  to  50  feet.  If 
tractors  and  trailers  are  to  be  employed  their  lines  of 
travel  should  be  analyzed  in  advance  and  the  elevators 
so  located  as  to  avoid  train  fouling  and  provide  ample 
turning  space  for  the  truck  trains  at  both  the  entrances 
and  the  exits.  The  relation  between  labor,  investment 
and  tonnage  to  be  handled  will  determine  the  number 
of  elevators. 

It  seems  probable  that  with  improvements  in  elevator 
and  tractor-and-trailer  service  the  elevator  will  gradu- 
ally replace  the  whip  hoist  or  at  least  make  it  a  sub- 
ordinate equipment. 

Machinery 

Scales,  elevators  (vertical  and  inclined),  whip  hoists, 
chutes,  barrel  hoists,  tractors,  trailers,  load-carrying 
trucks,  hand  trucks,  conveyors  and  tiering  machines  all 
have  their  proper  place  in  warehouses,  the  choice  and 
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amount  of  machinery  again  being  governed  by  the  char- 
acter and  size  of  the  prospective  business. 

Insurance 

As  a  rule  the  warehouseman  insures  the  building,  the 
customer  the  merchandise.  Competition,  however,  dic- 
tates to  the  warehouseman  the  provision  of  proper  safe- 
guards against  fires. 

Receiving  and  Delivery  Platforms 

Many  of  the  warehouses  investigated  lack  platform 
space  for  drays,  cars  or  both  and  offer  no  protection 
from  the  weather  for  merchandise  entering  or  leaving 
the  warehouse.  Covered  platforms  10  or  12  ft.  wide 
flush  with  the  warehouse  floor  and  with  the  floor  of  the 
truck  or  car  will  save  many  foot-tons  in  freight  hand- 
ling, and  many  damage  claims. 

Street  Congestion 

Narrow  streets  and  unnecessary  occupation  of  them 
by  trucks  serving  many  of  the  warehouses  cause  delays 
and  extra  cost  to  both  the  public  and  the  warehouseman. 

Percentage  of  Floor  Occupancy 

Available  space  as  referred  to  in  this  resport  is  the 
area  upon  which  goods  can  be  piled;  that  is,  the  area 
remaining  within  the  storage  walls  after  the  necessary 
entrance  space  and  aisles  have  been  deducted. 

For  goods  stored  in  "  Bulk  "  —  that  is,  "  Lot  Unit  " 
or  quantity  contained  in  "  Standard  Pile  "  —  only  the 
area  of  permanent  entrance  aisles  required  for  economi- 
cal handling  between  pile  and  door  or  by  the  fire  regu- 
lations need  be  deducted,  and  the  available  space  is 
usually  75  to  80  per  cent  of  the  interior  area. 

For  goods  stored  in  "Assortment "  —  that  is,  in  lot- 
unit  quantities  of  goods  consisting  of  three  or  more 
varieties  or  sizes  to  be  stored  and  accounted  for  sep- 
arately—  special  entrance  aisles  must  be  provided  in 
addition  to  the  permanent  aisles.  This  reduces  the 
available  space  for  bulk  goods  approximately  one-third, 
leaving  an  available  space  of  from  50  to  53%  per  cent 
of  the  total  space  within  walls. 

In  the  case  of  "  Individual  Package  Delivery " 
goods,  which  is  "  Assortment "  carried  to  the  extreme 
limit,  while  the  additional  aisles  necessitate  a  reduction 
of  the  available  space  for  bulk  goods  of  approximately 
one-third  and  the  available  space  is  therefore  50  to  53% 
per  cent  of  the  total  space  within  walls,  the  height  of 
the  pile  must  be  less  than  for  goods  in  "Assortment " 
on  account  of  its  instability. 

Storage  Rates 

Storage  rates  cover  warehouse  space  required  for 
one  month  or  any  fraction  thereof,  dating  from  the 
receipt  of  the  first  package.  The  rates  are  charged  in 
advance  from  that  date  up  to  but  not  including  the  same 
date  of  the  following  month.  When  the  expiring  date 
falls  on  a  Sunday  or  a  holiday  the  next  business  day  is 
the  expiring  day. 

Rates  are  quoted  by  weight,  by  package,  by  volume 
and  by  area  of  floor  occupied.  There  is  no  uniformity 
of  charge,  as  the  business  is  highly  competitive.  A  rate 
apparently  low  may,  however,  be  high  when  the  cost 


of  fire  insurance  to  the  customer  is  considered.  A  few 
rates  are  here  given  for  goods  not  in  bond:  Beans  in 
100-lb.  sacks,  9  to  10  cents  for  the  first  month,  4  to  5 
cents  for  each  successive  month ;  coffee  in  132-lb.  sacks, 
1 2  to  14  cents  for  the  first  month,  6  to  7  cents  for  each 
successive  month ;  goods  in  cases,  2^  cents  per  cu.  ft. 
for  the  first  month,  1^4  cents  per  cu.  ft.  for  each  suc- 
ceeding month.  (The  first  month  charge  in  the  fore- 
going cases  includes  a  charge  for  receiving  and  deliver- 
ing.) On  raw  sugar,  $1.25  to  $1.28  per  ton  is  charged 
for  receiving  and  delivering  and  80  cents  per  ton  for 
each  month  in  storage;  on  beans,  6  cents  per  100-lb. 
sack  for  receiving  and  delivering  and  5  cents  per  100-lb. 
sack  for  each  month  in  storage. 

These  rates  are  only  quoted  as  illustrating  present 
practices,  which  are  so  variable  that  the  American 
Warehousemen's  Association  is  engaged  in  an  active 
effort  to  produce  a  standard  basis  on  which  to  charge 
for  storing  and  handling.  This  basis  is  intended  to 
bring  a  uniform  return  per  square  foot  of  floor  to  the 
warehousemen,  not  to  establish  a  uniform  price.  Their 
proposed  rates  for  storage  are  to  be  based  on  floor  space. 
Separate  charges  will  be  made  for  labor  in  handling 
and  for  extra  service  performed.  The  reader  is  referred 
to  the  pamphlets  of  the  association  if  he  cares  to  pursue 
this  subject  further. 

Handling  Charges 

The  subject  of  handling  charges  is  so  well  set  forth 
in  the  "  Report  of  the  Committee  on  Standardization 
of  Basis  for  Rates  "  of  the  American  Warehousemen's 
Association  published  in  1920  that  a  part  of  that  report 
is  here  quoted  substantially  in  full : 

The  warehouse  business  has  in  many  cases  been  very  unprofit- 
able in  the  past  as  a  result  of  unintelligent  competition  due  to  an 
absolute  lack  of  knowledge  of  the  cost  of  handling  merchandise. 

One  of  the  most  serious  mistakes  has  been  losing  sight  of  the 
fact  that  there  is  a  heavy  overhead  expense  attached1  to  handling 
operations.  This  oversight  has  practically  made  bankrupts  of 
many  warehouse  concerns  whose  executives  were  experts  on  gen- 
eral storage  problems  and  the  handling  of  labor.    .     .    . 

The  unscientific  method  commonly  used  for  estimating  handling 
costs  was  to  determine  the  actual  cost  of  the  in  movement 
of  the  goods;  an  arbitrary  amount  for  delivering  (varying  all 
the  way  from  50  per  cent  to  150  per  cent  of  the  in  cost)  was 
added  as  an  estimate  of  the  probable  deUvery  cost  and  the  price 
was  then  quoted  slightly,  if  any,  higher  than  the  resultant  figure. 
Nothing  was  added  for  overhead  expenses  or  for  additional 
service  furnished. 

This  method  when  wages  of  warehouse  labor  averaged  20  cents 
per  hour  made  the  handling  rate  appear  to  be  about  the  same 
as  the  prevailing  rates  for  storage.  From  this  grew  up  the 
rough  and  ready  idea  of  charging  the  same  amount  for  handling 
as  for  one  month's  storage.  Thus,  the  first  month's  charge  would 
include  the  receiving  and  delivering  of  the  merchandise  and 
would  be  twice  the  charge  for  each  succeeding  month. 

Studies  by  experts  have  so  far  shown  that  the  overhead  expense 
is  at  least  125  per  cent  of  the  direct  cost  of  laborers  and  checkers 
actually  engaged  in  performing  any  particular  handling  operation. 

The  old  method  was  in  cost  plus  estimated  out  cost,  plus  profit. 
The  correct  method  is  in  and  out  cost  plus  overhead,  plus  profit. 
Ten  to  25  per  cent  is  a  very  conservative  amount  to  add  to  the 
combined  direct  labor  and  overhead  cost  of  handling,  for  profit. 

Wages  have  advanced  to  several  times  those  paid  since  the 
old  method  of  charging  equal  rates  for  storage  and  handling 
was  first  used.  Taking  into  consideration  these  factors  of  in- 
creased wages,  overhead  expense  and  profit,  it  will  be  found  that 
equitable  handling  rates  may  often  be  three  or  four  times  the 
rates  shown  in  tariffs  even  now  in  use  in  some  sections  of  the 
country. 

The  absorption  in  the  handling  charge  (usually  billed  with 
the  first  month's  storage)  of  the  cost  of  unloading  and  loading 
cars,  transfers  from  wharves  to  warehouses,  cartage,  weighing  and 
other  services  has  been  a  growing  evil.  It  has  in  effect  given 
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indirect  rebates  to  certain  customers  and  appreciably  added  to 
the  losses  of  the  warehouseman.  It  has  been  proved  that  in  some 
instances  the  cost  of  handling  and  other  services  absorbed  have 
made  it  impossible  to  earn  one  cent  from  certain  lots  of  mer- 
chandise until  they  had  been  in  store  four  months  or  more. 

The  simplest  handling  operation  is  the  receiving  of  goods  from 
the  tailboard  of  a  truck,  the  hoisting  and  piling  in  warehouse  and 
the  redelivery  to  the  tailboard  of  a  truck  (other  services  being 
sometimes  required  and  sometimes  not) ;  it  is  therefore  good 
accounting  to  make  this  the  base  operation  charged  for  in  the 
first  month  and  make  extra  charges  for  extra  services.  Thus, 
car  loading  and  unloading  should  be  charged  for  separately,  as 
well  as  cartage,  weighing  or  any  other  service  required,  each 
being  placed  on  productive  cost  plus  overhead,  plus  profit. 

In  these  days  of  advancing  wages,  cost  figures  at  the  time  goods 
are  received  may  be  based  on  a  wage  scale  far  lower  than  when 
the  goods  are  delivered.  The  present  method  of  billing  for 
receiving  and  delivering  allows  no  opportunity  of  taking  care  of 
this  possible  source  of  loss.  The  proper  method  of  handling 
this  phase  of  the  subject  would  be  to  charge  handling  out  to  the 
party  owning  the  goods  when  delivery  is  made.  This  is  such  a 
radical  change  that  it  is  not  deemed  advisable  to  make  such 
recommendation  at  this  time. 

It  is  very  essential  that  much  data  be  secured  in  all  parts  of 
the  country  as  to  the  productive  labor  coat  of  handling  all  kinds 
of  merchandise.  Productive  labor  as  used  in  this  report  is  under- 
stood to  mean  the  wage  cost  of  the  laborers  and  checkers  while 
actually  employed  on  an  operation  for  which  the  warehouse  is 
making  a  charge. 

In  order  to  make  these  records  valuable  in  all  sections  of  the 
country  they  should  be  computed  on  a  man-lbour  basis,  counting 
the  checker  "as  one  and  one-quarter  times  the  cost  of  a  laborer. 
By  the  use  of  man-hours  real  comparison  may  be  made  and  . 
results  may  be  easily  translated  into  dollars  and  cents  by  apply- 
ing the  wage  per  hour  prevailing  in  any  particular  locality. 

Uniform  Cost  Accounting 

From  the  same  report  is  quoted  the  following  on 
uniform  cost  accounting: 

Uniform  systems  of  accounts  and  statistical  records  form  the 
bed  rock  upon  which  any  rate  foundation  or  structure  must  be 
built  if  the  building  is  to  stand  the  tests  which  are  bound  to  be 
applied  either  by  customers  or  by  public  officials,  and  this  is  as 
pertinent  to  warehousing  as  it  is  to  transportation  or  any  other 
form  of  public  utility. 

In  calculating  rates,  statistical  data  must  be  available  from 
many  warehouses  in  order  that  averages  may  be  obtained  upon 
which  to  establish  standards.  Uniform  systems  of  keeping  the 
accounts  and  statistics  by  the  warehouses  will  be  necessary  in 
order  to  substantiate  any  rates  made  for  storage,  handling,  car 
loading  and  unloading  or  any  other  service  rendered. 

A  suitable  system  of  uniform  accounting  will  necessitate: 

I.  Classification  of  Earnings  or  Receipts 

Uniform  classification  with  separate  accounts  for  these  earnings 
for  all  important  sources: 
(a) -Storage 

(b)  Handling  (receiving  and  delivering  sill  to  sill) 

(c)  Weighing  and  sampling 

(d)  Miscellaneous  extra  service 

(e)  Loading  and  unloading  cars 

(f)  All  other  miscellaneous  sources  of  revenue 

II.  Classification  of  Expenses 

Uniform  classification  of  expense  of  operating,  with  separate 
accounts  subdivided  as  in  earnings: 

(a)  Storage 

(b)  Handling  (corresponding  to  b,  c  and  d,  under  earnings) 

(e)  Car  service 

(f)  Expenses  connected  with  miscellaneous  sources  of  revenue 

III.  Determination  of  Investment 

Land 
Buildings 
Private  street 

...      -c,     .  ,   (   ^levators 

(b)  Equipment]  TrHckR    ete 

f  Land 

(c)  Trackage  facilities    \  Car  tracks 

[  Car  platforms 

IV.  Determination  and  Application  of  Overhead  Expenses 

All  payroll  items  and  other  expenses  which  cannot  be  applied 
directly  to  storage,  handling,  car  service  or  any  other  particular 
service*  must  be  analyzed  and  distributed  according  to  a  uniform 
plan.  These  being  added  to  the  direct  costs,  the  entire  or  true 
cost  of  each  service  will  be  found. 


(a)      Plant  . 


Classification  of  Expenses  in  Detail 
Expense  (A)   Storage 

The  storage  expenses  include  the  following  items: 

Rent,  or  in  Lieu  of  Rent. 

1.  Seven    per    cent   on    investment    including    buildings,    land 

occupied  by  buildings  and   interest,   taxes  and   insurance 
during  construction. 

2.  Depreciation  —  2   per   cent   on   value   of   brick   or  concrete 

buildings  and  3  per  cent  on  frame  buildings. 

3.  Obsolescence. 

4.  Fire  insurance  on  buildings. 

5.  Taxes,    Federal,    State   and    municipal,    applicable   to    real 

estate. 

6.  Repairs  to  building. 

7.  Landlord's  risk,  amortization  and  profit  on  investment. 

Administration  and  Operating  Expenses,  Taxes,  Etc. 

1.  One-third   of  executives'   salaries,   salaries  of  departmental 

heads,    office    salaries,    general    office    and    miscellaneous 
expense. 

2.  Watching. 

3.  Advertising. 

4.  Interest  on  working  capital. 

5.  Taxes.     Applicable  to  storage. 

6.  Contingencies. 

Explanatory  Xotes    ( Expense    (A)    Storage) 

Investment. 

If  the  plant  is  rented,  estimated  values  should  be  used. 

Depreciation. 

Depreciation  as  usually  allowed  by  the  Internal  Revenue 
Department  is  2  per  cent  on  brick  or  concrete  buildings  and 
3  per  cent  on  frame  buildings. 

Obsolescence. 

Obsolescence  as  allowed  by  the  Internal  Revenue  Department 
should  be  given  due  consideration. 

Repairs. 

Tli is  item  comprises  only  ordinary  repairs  to  keep  buildings  in 
good  condition.  Extraordinary  repairs  increasing  the  value  of 
the  plant  should  go  to  capital  or  investment   accounts. 

General   Kxpenses. 

An  analysis  of  a  number  of  warehouses  shows  that  about  two- 
thirds  of  the  time  of  the  office  employees,  and  therefore  the 
management  also,  is  concerned  with  the  various  handling  opera- 
tions. Storage  is  rental  and  can  he  carried  on  by  a  very  small 
force  if  a  contractor  or  some  other  party  attends  to  the  handling. 
Office  expenses,  such  as  telephones,  office  coal  and  light,  and 
sundry  expenses  are  also  included  in  this  item. 

Watching. 

Watching  is  for  the  protection  of  the  property  and  reduces  the 
fire  insurance  rate.     It,  therefore,  is  a  proper  storage  expense. 

Advertising. 

Advertising   for   storage   only   l>elongs   here.     The   warehouse- 
man's principal  business  is  that  of  storage,  and  handling  is  inci- 
dental to  it;  accordingly  it  is  proper  to  consider  advertising  for  ' 
storage  purely  a  storage  expense.     Advertising  for  laborers  is  a 
labor  expense. 

Interest  on  Working  Capital. 

A  certain  amount  of  working  capital  is  necessary  to  carry  bills 
receivable. 

Expense     (B)     Handling  — (C)     Weigh i no    and    Sampling  — 

(D)    Miscellaneous  Extra  Service 

1.  Actual  warehouse  labor  employed  productively,  including 
warehouse  clerks,  checkers  and  weighers. 

2.  Non-productive  labor,  including: 

Moving  merchandise. 
Holidav  time. 
Janitor  and  cleaning. 
Undistributed  labor. 

3.  Liability  insurance. 

4.  Seven  per  cent  on  the  investment  in  equipment,  including 
elevators,  whips,  trucks,  scales,  etc. 

5.  Taxes  applicable  to  handling  whether  assessed  on  value  of 
equipment,  amount  of  working  capital  or  on  income. 

6.  Ten  per  cent  depreciation  on  Item  4. 

7.  Repairs  to  equipment. 

8.  Power  and  light. 
f>.  Claims. 

10.  Two-thirds  of  executives'  salaries,  salaries  of  departmental 
heads,  office  salaries,  general  office  and  miscellaneous  expense. 
(Less  amount  charged  to  car  service.) 

11.  Interest  on  working  capital. 

12.  Miscellaneous  supplies  and  expenses  connected  with  labor. 
Note  A. —  Items   2   to   12,   inclusive,   divided   by  Item    1    will 

produce  the  percentage  of  overhead  expense  for  handling. 
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Note  B. —  Item   10  includes: 

Executive  Balaries  Telephone 

Salaries  of  departmental  heads      Water 
Office  salaries  Coal  for  office  heating 

Office  supplies  Contributions 

and  all  miscellaneous  small  items  of  expense  not  directly  charge- 
able to  Storage,  Handling,  Car  Service  or  other  miscellaneous 
services. 

Explanatory  Notes 

Productive  and  Xon-Productive  Labor. 

The  method  of  finding  these  amounts  by  divisions  of  the  pay- 
roll is  discussed  in  the  section  devoted  to  this  subject. 

Equipment  Investment. 

The  investment  in  equipment  should  be  determined  by  the 
warehouseman  to  furnish  a  basis  for  these  figures. 

Power  and  Light. 

Furnishing  of  power  or  light  is  a  labor  service,  varying  accord- 
ing to  the  amount  of  merchandise  handled,  storage  as  such  not 
requiring  either.     They  are  therefore  handling  expenses. 

(Storage  should  be  kept  a  simple  space  rental  proposition') 

Claims. 

This  refers  to  breakage  and  loss  claims  due  to  negligence  in 
handling  merchandise.  There  are  some  claims  which  might  be 
considered  as  storage  liability,  such  as  damage  from  leaking 
roof 8.    Each  claim  should  be  analyzed  and  placed  where  it  belongs. 

Portion  of  General  Expenses. 

Where  the  labor  covers  more  than  one  service,  it  is  defensible 
to  distribute  the  overhead  expense  proportionally  according  to 
the  percentage  the  gross  billing  for  each  service  bears  to  the 
total   gross  billing  for   labor. 

Miscellaneous  Expense. 

This  covers  items  of  general  expense,  directly  chargeable  to 
labor. 

Lubricants  for  equipment,  general  care  of  equipment  and 
employment  departments  are  some  items  which  are  included. 

Expense  (E)   Car  Service 

1.  Actual  labor  loading  and  unloading  cars. 

2.  Non-productive  labor. 

3.  Liability  insurance. 

4.  Seven  per  cent  on  investment  in  land,  tracks  and  platforms. 

5.  Taxes  applicable  to  Car  Service. 

6.  Five  per  cent  depreciation  on  investment  in  tracks,  etc. 

7.  Repairs  to  tracks,  etc. 

8.  A  share  of  executives'  salaries,  salaries  of  departmental 
heads,  office  salaries  and  general  office  and  miscellaneous  expenses. 

9.  Interest  on  working  capital. 

10.  Contingencies. 

Note. —  Item  8  should  be  determined  as  follows:  Find  the 
percentage  relation  which  the  billings  for  loading  and  unloading 
cars  bear  to  the  total  billings,  exclusive  of  storage.  Credit  the 
amount  represented  by  this  percentage  to  Item  10,  Expense  (B) 
Handling,  (C)  Weighing  and  Sampling,  (D)  Miscellaneous  Extra 
Services,  and  charge  a  like  amount  to  Item  8  under  Expense  (E) 
Car  Service. 

The  American  Warehousemen's  Association  has  established  a 
central  bureau,  referred  to  elsewhere  in  this  work,  which  is  pre- 
pared to  furnish  warehousemen  specimen  forms  and  information 
concerning  methods  of  keeping  cost  figures.  The  primer  furnished 
by  the  American  Warehousemen's  Association  outlines  a  simple 
method  of  cost  finding. 

Payroll  Division 

In  order  that  the  warehouseman  may  determine  his  costs 
according  to  the  method  proposed  it  becomes  necessary  to  dis- 
tribute the  payroll.  The  foundation  of  this  is  the  use  of  daily 
time  cards,  either  in  the  hands  of  individual  laborers  or  gang 
foreman,  giving  the  time  of  the  man  or  men,  information  as  to 
the  lot  of  goods  handled  and  the  different  services  performed. 
To  be  of  real  value  this  must  be  carefully  carried  on  with  com- 
petent supervision  and  made  to  balance  with  the  payroll.  A  por- 
tion of  the  results  will  be  productive  labor  costs  and  the  balance 
non-productive  items  such  as  idle  time,  cleaning,  moving  mer- 
chandise to  make  room,  etc. 

Determination  of  Overhead 

Next  must  be  ascertained  the  overhead  expense  which  applies 
to  handling  and  other  services.  This  is  done  by  adding  to  the 
non-productive  labor  the  liability  insurance,  interest,  deprecia- 
tion, taxes,  repairs  to  equipment  and  other  items  as  shown  in 
the  classification  of  Expense  B,  C,  D  and  E. 

Cost  Department 

We  recommend  that  each  warehouseman  if  he  has  not  already 
done  so,  organize  a  cost  department  headed  by  a  man  who  com- 


bines good  accounting  ability  with  a  practical  warehouse  experi- 
ence, furnishing  him  with  as  much  assistance  as  is  necessary  to 
keep  the  work  up  to  date  at  all  times. 

An  Equitable  Profit  in  Each  Department 

Every  department  of  the  warehouseman's  plant  should  show  a 
profit  at  the  end  of  the  year.  No  service  should  be  rendered 
without  profit.    All  profit  should  be  reasonable. 

No  department  should  perform  a  service  free  or  below  cost  to 
attract  storage  business,  for  indirect  rebate  is  thereby  given 
which  will  injure  the  business  far  .more  than  the  few  dollars 
received  for  the  storage  gained. 

This  ideal  condition  it  is  safe  to  say  has  not  heretofore  existed 
in  the  warehouse  industry. 

Conclusion 

The  above  system  of  cost  accounting  and  basis  for  tariffs,  if 
carried  out  intelligently,  will  give  the  warehouseman  the  follow- 
ing knowledge: 

Income,  cost  and  profit  of  maintaining  and  operating  each  unit 
of  warehouse  space. 

Income,  cost  and  profit  of  handling  each  lot  of  merchandise 
from  sill  to  sill. 

Income,  cost  and  profit  of  loading  and  unloading  cars. 

Income,  cost  and  profit  of  weighing,  sampling  or  any  other 
service  for  which  separate  charges  are  made  to  the  customer. 

These  fundamental  facts  will  be  of  untold  assistance  in  quot- 
ing and  defending  prices  and  setting  a  new  and  higher  standard 
for  the  entire  industry.  A  warehouseman  wTill  then  have  no  hesi- 
tation in  quoting  rates  to  his  customers  because  he  will  have  that 
secure  feeling  that  his  rates  are  based  upon  proven  costs  with  a 
legitimate  profit  added. 

Charges  are  also  made  for  car  demurrage,  distribu- 
tion (checking  out  and  delivery  at  car  or  warehouse 
door  of  goods  not  stored),  drayage  (when  delivery  is 
required  in  inconvenient  places),  shipping  (billing, 
marking,  tagging,  procuring  bills  of  lading  and  mail- 
ing same),  dunnage,  light,  power  or  tools  loaned  to 
customer,  taking  down  or  replacing  goods  in  store  for 
weighing  or  other  convenience  for  delivery  of  small 
packages,  revenue  stamps,  extra  postage  and  negotiable 
receipts. 

Warehouse  Revenues  and  Costs 

From  the  warehouse  studies  some  idea  of  the  rev- 
enues and  handling  costs  in  and  out  of  warehouses  was 
obtained.  Table  14  gives  approximate  revenues  per 
square  foot  for  the  years  1915  to  1919,  inclusive.    Table 


Table  14  —  Typical  Revenues  in  Cents  pee  "Square  Foot  for 
Warehouse  Space,  1915-1918,  Exclusive  op  Handling 
Charges  and  Other  Incidental  Revenues 

1915     1916     1917     1918 
Revenue  per  year  per  square  foot  of 

gross  floor  area   19         22         38         45 

Revenue  per  year  per  square  foot  of 

available  floor  space 23         27         46         55 

Revenue  per  year  per  square  foot  of 

occupied  floor  space 32         38         52         59 


Table  15  —  Typical  Productive  Labor 

Cost  of  Handling  from 

Sill  to 

Sill  Various  Commodities  In  and  Out  of  Warehouses  in  1919 

—  Labor 

and  Checkers  Onlt 

Receiving 

Delivering 

Weight 

.from  sill  of 

to  sill  of 

Total  in 

of 

warehouse. 

warehouse. 

and  out. 

Kind  of 

package, 

cents  per 
100U>. 

cents  per 
100  lb. 

cents  per 
100  lb. 

Commodity 

package 

lb. 

100 

1.64 

1.28 

2.92 

Bags. . . 

180 

1.66 

1.04 

2.70 

Bags 

200 

1.30 

1.27 

2.57 

Coffee 

Bsgs 

132 

2.21 

1.31 

3.52 

Coffee 

Bags 

154 

2.06 

1.26 

3.32 

Bales 

550 

1.78 

1.34 

3.12 

Merchandise .  . . 

Bags 

150 

2.02 

1.41 

3.43 

Merchandise.  .  . 

Bags 

250 

1.33 

0.99 

2.32 

Merchandise.  .  . 

150 

1.77 

1.93 

3.70 

Merchandise. . . 

75 

1.59 

1.11 

2.70 

Loose  hides .... 

32* 
250 

2.98 
.87 

2.31 
0.94 

5.29 

Hides 

Bales 

1.81 

375 

1.90 

1.80 

3.70 

Tea 

Chests 

150 

3.50 

1.49 

4.99 

Seroons .... 

110 

3.98 

2.75 

6.73 

Wool 

Bales 

450 

1.70 

1.66 

3.36 

21 
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15  gives  approximate  productive  labor  costs  as  of  1919 
on  many  commodities  in  and  out  of  warehouses. 

Classes  of  Warehouses 

There  are  eight  principal  classes  of  warehouses,  dis- 
tinguished by  their  principal  use  for  or  by 

(1)  ship's  cargo, 

(2)  railroads, 

(3)  draymen, 

(4)  manufacturers, 

(5)  middlemen, 

(6)  retailers, 

(7)  market  purposes,  and 

(8)  storage  of  household  goods. 

Access  by  water,  rail  and  street  are  desirable  for  all 
except  Classes  3  and  8  and  economically  necessary  for 
seme. 

Warehouses  for  Ship's  Cargo 

Warehouses  for  ship's  cargo  more  than  any  of  the 
others  require  the  three  means  of  access.  Because  a 
large  percentage  of  inbound  cargo  finds  its  way  to  such 
a  warehouse,  and  in  order  to  avoid  unnecessary  drayagt 
and  rehandling  of  freight,  a  location  on  commercial 
waterfront  contiguous  or  nearly  so  to  the  quays  or  piers 
serving  ships  and  lighters  should  be  chosen  and  rail 
and  street  should  come  to  it.  A  location  where  rail  or 
team  access  can  not  be  had  should  be  avoided. 

The  warehouse  may  be  located  on  the  piers  or  on  the 
adjacent  uplands  as  conditions  dictate,  but  lines  of  traf- 
fic should  be  carefully  studied  in  the  planning  so  that 
train  and  dray  movements  to  and  from  the  warehouse 
and  the  movement  of  goods  between  warehouse  and  ship 
do  not  conflict  with  each  other  or  with  direct  move- 
ments of  trains  and  drays  to  and  from  the  ship. 

Warehouses  for  Fse  by  Railroads 

Railroad  usage  of  warehouses  is  twofold.  Ten  days' 
free  storage  is  allowed  on  export  freight  and  two  days 
on  other  lighterage  freight.  If  in  carload  lots  it  is  held 
in  cars,  if  in  less-than-carload  lots  it  is  held  in  cars  or 
in  warehouses  at  the  railroad  company's  option.  The 
warehouse  used  for  less-than-carload  lots  is  usuallv  the 
lighterage  pier  at  the  waterfront  yard  of  the  railroad. 

Two  days'  free  storage  is  allowed  at  railroad  freight 
stations  to  the  general  public.  If  freight  is  not  re- 
moved from  the  station  within  this  period  it  is  sent  to 
a  public  warehouse  or  storage  is  charged  for  at  the 
freight  station.  Usually  the  freight  gees  to  a  public 
warehouse. 

At  the  lighterage  pier  rail  and  water  access  are  vital 
and  dray  access  is  desirable  but  not  usually  available. 
At  the  freight  station  rail  and  dray  access  are  vital  for 
inland  stations  and  water  and  dray  access  for  pier 
stations. 

The  use  of  and  therefore  the  number  of  lighterage 
piers  could  be  minimized  if  every  steamship  pier  had 
proper  warehouse  and  track  facilities. 

Warehouses  for  Use  by  Draymen 

Warehouses  for  use  by  draymen  are  hardly  ware- 
houses. The  drayman  may  maintain  a  building  if  en- 
gaged in  a  "pick-up  and  delivery"  business,  but  the 


building  is  rather  an  assembling  and  consolidating  sta- 
tion than  a  warehouse.  Street  access  is  the  only  vital 
access. 

Warehouses  for  Use  by  Manufacturers 

The  manufacturer  usually  requires  a  warehouse  for 
storing  raw  materials  before  or  finished  materials  after 
manufacturing.  All  three  modes  of  access  are  desir- 
able, but  other  considerations  may  decide  against  one 
or  two  of  them,  and  the  location  is  usually  adjacent 
either  to  the  factory  or  to  a  shipping  point. 

Warehouses  for  Middlemen 

The  middleman's  warehouse  is  a  storage  reservoir  be- 
tween the  producer  and  the  consumer.  The  warehouse 
location  is  one  that  must  be  decided  by  the  exigencies 
of  the  business.  The  warehouse  of  this  class  is  dis- 
tinctly related  to  that  of  Class  7  and  all  three  modes  of 
access  are  desirable.    Street  access  is  the  most  essential. 

Warehouses  for  Retailers 

The  retailer  whose  volume  of  business  is  such  that 
sales  of  larger  articles  are  virtually  made  from  sample 
requires  a  warehouse  to  store  the  goods  the  purchaser 
actually  receives.  All  three  means  of  access  are  desir- 
able, but  truck  and  rail  access  are  predominant  and  the 
warehouse  should  be  so  located  as  to  minimize  truck 
haul. 

Warehouses  for  Market  Purposes 

Warehouses  for  market  purposes  serve  the  producer, 
the  middleman  and  the  retailer,  but  their  use  is  mainly 
for  articles  of  food  requiring  cold  storage.  They  are 
necessary  at  various  locations,  at  the  point  of  collection 
from  the  producer,  at  the  railheads  at  the  journey's 
end  and  in  the  immediate  vicinity  of  the  market  centers. 
Rail,  water  and  truck  access  are  all  desirable. 

Cold-storage  warehouses  have  with  perhaps  some  rea- 
son been  much  abused  as  an  instrument  for  maintain- 
ing high  food  prices,  and  there  is  a  general  distaste  for 
cold-storage  foodstuffs  other  than  dressed  meats.  To 
abolish  cold  storage  would,  however,  raise  the  cost  of 
living.  To  establish  laws  regulating  arbitrarily  the 
length  of  cold  storage  seems  inadvisable. 

The  lack  of  continuous  refrigeration  from  producer 
to  consumer  is  responsible  for  an  enormous  wastage  and 
is  responsible  for  the  general  dislike  of  cold-storage 
food.  Everybody  likes  Western  beef.  Why  ?  Because 
it  more  nearly  than  any  other  refrigerated  product  has 
continuous  refrigeration.  Eggs  have  not;  butter  has 
not ;  poultry  has  not.  It  might  be  better  to  provide  for 
such  continuous  refrigeration  by  law  than  to  attempt  to 
prescribe  specific  lengths  of  storage. 

Much  interesting  information  regarding  cold-storage 
warehousing  is  contained  in  the  Report  of  the  Mayor's 
Market  Commission  of  New  York  City  published  in 
December,  1913,  and  in  pamphlets  of  the  United  States 
Department  of  Agriculture.  The  subject  is  too  broad 
to  cover  in  this  chapter. 

Warehouses  for  Household  Goods 

Warehouses  for  household  goods  need  truck  access 
more  than  either  of  the  other  two  modes  because  moving 
is  mainly  intracommunity  rather  than  intercommunity, 
and  the  exceptions  can  be  cared  for  by  trucking  from 
warehouse  to  freight  station  or  even  to  lighter. 


CHAPTER   19 
Ferries  and  Vehicular  Tunnels 


Ferries  have  long  constituted  an  important  element 
in  the  transportation  system  of  the  Port  of  New  York. 
In  the  East  River  they  have  been  largely  replaced  by 
bridges  and  tunnels,  but  they  are  as  yet  the  only  means 
of  transferring  vehicles  across  the  Hudson  River  and 
across  the  Upper  Bay  to  and  from  Staten  Island,  while 
they  are  also  the  sole  dependence  of  three  of  the  New 
Jersey  railroads  for  getting  passengers  to  and  from 
their  trains.  Furthermore,  one  of  the  plans  considered 
by  the  Commission  called  for  a  greatly  extended  use 
of  the  ferries,  and  it  became  necessary  to  know  pre- 
cisely both  what  service  they  now  perform  and  what 
further  service  they  could  perform.      Clockings  were 


vehicular  tunnels  rendering  the  lurries  unnecessary. 
Its  views  on  that  point  are  set  forth  at  the  end  of  this 
chapter. 

Existing  Ferries 

Table  1  lists  the  twenty-two  ferries  clocked,  which 
include  all  of  the  most  important  ones  in  present  opera- 
tion —  all  that  run  to  and  from  Manhattan.  The  only 
other  ferries  within  the  Port  District  are  four  from 
different  points  in  Staten  Island  to  New  Jersey  and 
one  across  the  Narrows  from  Staten  Island  to  South 
Brooklyn. 

All  of  the  thirteen  ferries  in  the  Hudson  River  to 


Owner 


Table  1  —  Ferpt  Likes  to  and  from  Manhattan 


Manhattan  terminus 


Other  terminus 


Number  of 

Manhattan 

slips 


Central  Railroad  of  New  Jersey. 
Pennsylvania  railroad 


New  Jersey  {Hudson  River)  Lines 

.  Liberty  street Jersey  City  terminal. 

Twenty-third  street Jersey  City  terminal. 

,  Cortlandt  street Jersey  City  terminal. 

Desbrosses  street Jersey  City  terminal. 


Erie  railroad Chambers  street Jersey  City  terminal 

Twenty-third  street Jersey  City  terminal 

Lackawanna  railroad Barclay  street Hoboken  terminal 

Christopher  street Hoboken  terminal 

Twenty-third  street Hoboken  terminal 

Twenty-third  street Fourteenth  street,  Hoboken. 

West  Shore  railroad Cortlandt  street Weehawken  terminal 

Forty-second  street Weehawken  terminal 

Forty-second  street West  New  York 

Riverside  &  Fort  Lee  Ferry  Company Manhattan  ( 130th)  street Edgewater 

Dyckman  St.  A  Englewood  Ferry  Company Dyckman  (200th)  street Palisades  Interstate  Park. . . 


Long  Island  (East  River)  Lines 

City  of  New  York Whitehall  street 

Union  Ferry  Company Whitehall  street Hamilton  avenue,  Brooklyn 

Whitehall  street Atlantic  avenue,  Brooklyn 

Fulton  street Fulton  street,  Brooklyn . . 

Tenth  &  Twenty-third  St.  Ferry  Corp Twenty-third  street Greenpoint,  Brooklyn 


Thirty-ninth  street,  Brooklyn. 
"      ilt  ~ 


2 
1 
2 
2 

2 
2 
2 

2 
2 
1 

1 
2 

1 
2 
2 


2 

1 
1 
1 
2 


Long  Island  railroad Thirty-fourth  street. 


Long  Island  City  terminal. 


Staten  Island  Line 
City  of  New  York Whitehall  street 


St.  George,  Staten  Island. 


therefore  made  of  all  except  a  few  of  the  least  impor- 
tant ferries  of  the  Port,  similar  in  their  general  aspects 
to  the  railroad  and  steamship  clockings.  The  Commis- 
sion's conclusion,  based  on  these  clockings  and  on  its 
general  study  of  the  situation,  is  that  no  radical  change 
in  the  ferry  system  is  called  for.  It  recommends  only 
that  the  lower  cabins  of  some  of  the  boats. of  heavy 
vehicular  and  comparatively  light  passenger  traffic  be 
removed;  and  that  where  possible  more  boats  be  run 
during  hours  of  peak  vehicular  traffic. 

The  States  of  New  York  and  New  Jersey  have 
recently  begun  the  construction  of  a  vehicular  tunnel 
under  the  Hudson  River  between  New  York  City  and 
Jersey  City,  under  the  direction  of  the  New  York  State 
Bridge'  and  Tunnel  Commission  and  the  New  Jersey 
Interstate  Bridge  and  Tunnel  Commission.  Reports 
of  those  commissions  dated  February  10,  1920,  and 
March  7,  1920,  respectively,  present  information  as  to 
the  character  and  volume  of  traffic  expected.  The 
Commission  has  not  therefore  deemed  it  necessary  to 
go  into  this  subject,  except  as  to  the  possibility  of 
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and  from  lower  Manhattan  are  owned  by  the  railroads, 
and  all  but  two  were  established  to  serve  their  passenger 
terminals  before  the   Hudson  &  Manhattan  and  the 
Pennsylvania  tunnels  provided  any  other  means  for 
passengers  to  get  across  the  river.     The  two  exceptions 
reach  other  points  on  the  New  Jersey  waterfront  and 
escape  the  heavy  passenger  traffic  of  suburban  residents 
using  the  railroads,  but  one  of  them  nevertheless  carries 
a  large  local  passenger  traffic  as  well  as  a  large  number 
of  trucks  and  wagons.     The  Pennsylvania  ferries  have 
a  comparatively  light  passenger  traffic  because  only  a 
few  passenger  trains  now  use  the  Jersey  City  Terminal. 
These  ferries  represent  a  high  order  of  ferry  develop- 
ment.     Most  of   the  boats   are   large,   double-decked, 
screw-propelled  vessels,  with  side  cabins  on  the  lower 
decks  and  the  entire  upper  decks  given  over  to  pas- 
sengers.    Growth  of  New  Jersey  suburban  travel  has 
neutralized  the  effect  of  the  Hudson  &  Manhattan  tun- 
nels, which  reach  the  Erie  and  the  Lackawanna  but  not 
the  West  Shore  or  the  Central  of  New  Jersey,  and  the 
ferries  carry  a  heavy  passenger  traffic.      Some  of  the 
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busiest  lines  operate  during  the  morning  and  evening 
rush  hours  on  as  short  as  a  7y2  min.  headway  and 
carry  from  1O00  to  2000  passengers  per  trip.  The 
ferry  schedules  are  arrange!  to  handle  the  peak  pas- 
senger loads. 

The  Edgewater  ferry,  connecting  with  the  North 
Jersey  Street  Railway  Company  and  so  serving  a  num- 
ber of  growing  communities  on  the  Palisades,  and  also 
reaching  the  numerous  large  waterfront  industries  in 
that  vicinity,  has  a  heavy  traffic.  The  Dyckman  Street 
traffic  consists  mainly  of  pleasure  automobiles  and 
visitors  to  the  Palisades  Interstate  Park. 

Fifteen  years  ago  there  were  nearly  as  many  ferry 
lines  on  the  East  River  as  on  the  Hudson  River.  The 
completion  of  the  second  (Williamsburg)  bridge  over 
the  East  River  in  1904  and  of  the  first  of  the  rapid- 
transit  tunnels  a  little  later  cut  the  traffic  down  mate- 
rially, and  as  other  bridges  and  tunnels  have  been  com- 
pleted most  of  the  lines  have  been  discontinued.  With 
the  exception  of  the  boats  of  the  Long  Island  Railroad, 
which  are  comparable  with  some  of  the  Hudson  River 
railroad  ferries,  and  the  city-owned  South  Brooklyn 
ferry,  those  now  operating  on  the  East  River,  like 
those  taken  off,  are  small,  single-decked  vessels  with 
sidewheels.  Little  advance  has  been  made  in  their  con- 
struction for  many  years. 

The  city-owned  boats  running  from  Whitehall  Street 
(South  Ferry)  to  Thirty-ninth  Street,  Brooklyn,  and 
to  Staten  Island  represent  the  highest  development  in 
point  of  size  in  the  harbor.  They  are  screw-propelled 
and  doubled-decked.  The  Staten  Island  boats  are  the 
largest,  and  carry  as  many  as  3000  passengers  per  trip 
in  addition  to  twenty-eight  vehicles,  but  three  of  the 
Thirty-ninth  Street  boats,  with  their  lower-deck  cabins 
removed  and  the  entire  deck  given  over  to  vehicles,  cf 
which  fifty  have  been  carried  on  one  trip,  still  have 
room  on  the  upper  deck  for  150O  passengers. 

Clockings  of  Ferries 

Twenty-four-hour  clockings  were  made  of  all  of  the 
ferry  lines  listed  in  Table  1  (with  the  exception  of  the 
Greenpoint  ferry,  whose  management  supplied  the  Com- 
mission with  partial  records)  during  the  period  from 
July  30  to  September  9,  1919.  Inspectors  stationed 
at  the  Manhattan  ferry  houses  recorded  on  blanks  pro- 
vided for  the  purpose  the  following  information: 

Name  and  time  of  each  boat  arriving  and  each  boat  departing. 

Number  of  loaded  service  vehicles  on  each  boat,  subdivided  into  one-horse 

wagons  or  trucks,  two-horse  trucks,  light  motor  trucks  and  heavy  motor 

trucks. 
Number  of  empty  vehicles,  subdivided  in  the  same  manner. 
Number  of  passenger  vehicles. 
Number  of  passengers. 

Counts  of  vehicular  traffic  were  made  at  the  ferry- 
house  driveways. 

Counts  of  outbound  passengers  were  made  at  the 
ticket  boxes.  As  inbound  passengers  from  the  railroads 
do  not  have  to  present  tickets,  they  could  not  be  counted 
in  that  way,  so  they  were  estimated  in  groups  of  ten 
at  the  ferry  bridges  and  other  established  points,  and 
the  groups  checked  off  on  tally  sheets. 

The  first  of  the  clockings  were  made  by  a  force  con* 
sisting  of  a  squad  leader  and  four  inspectors.  Later 
this  force  was  increased  by  two  men,  and  to  cover  some 
of  the  heaviest  operations  the  party  was  further  aug- 
mented by  men  from  the  office  staff. 


Data  as  to  the  number,  names  and  capacities  of  the 
boats  of  each  line  in  commission  and  out  of  commission 
for  repairs  or  other  reasons  were  obtained  from  the 
various  officials,  as  were  the  operating  schedules. 

Statistics  of  Ferry  Operations 

From  the  standpoint  of  the  port  problem,  the  most 
important  ferries  are  the  railroad  group  on  the  Hudson 
River  and  the  municipal  ferry  from  Manhattan  to 
Staten  Island.  iSome  of  the  others  carry  a  fairly  heavy 
traffic,  lut  none,  with  the  exception  of  the  two  upper 
Hudson  ferries,  are  the  sole  means  of  vehicular  inter- 
communication. 

Hudson  River  Railroad  Ferries 

Fifty  ferryboats  are  employed  in  the  operation  of 
these  thirteen  railroad  ferries,  including  a  certain  per- 
centage in  reserve  or  undergoing  repairs.  The  most 
important  lines  require  four  and  five  boats  during  the 
peaks  of  the  day.  The  least  important  operate  with 
only  one  or  two  boats. 

The  Central  Railroad  of  New  Jersey,  operating  two 
ferries,  has  ten  boats,  all  double-decked,  screw-propelled 
and  of  about  the  same  size.  They  have  a  rated  capacity 
of  14  vehicles  and  1700  passengers  each.  Five  boats 
are  required  by  the  week-day  schedule  of  the  Liberty 
Street  line  to  accommodate  the  heavy  passenger  traffic, 
and  three  bv  that  of  the  Twentv-third  Street  line,  leav- 
ing  two  in  reserve. 

The  Pennsylvania,  operating  the  two  ferries  of 
heaviest  vehicular  traffic  in  the  harbor,  has  eight  boats, 
all  double-decked  and  screw-propelled.  Originally  all 
eight  were  of  about  the  same  capacity,  14  vehicles  and 
1800  passengers.  Because  of  the  heavy  truck  traffic 
and  the  light  passenger  traffic,  the  lower-deck  cabins 
of  six  of  the  eight  boats  have  been  removed,  doubling 
the  vehicular  capacity  while  reducing  the  passenger 
capacity  to  1000.  Three  boats  on  each  line  handle  the 
traffic,  leaving  a  fourth  in  reserve  for  each. 

The  Erie,  operating  two  ferries,  has  nine  boats. 
Five  are  double-decked  and  screw-propelled,  with  rated 
capacities  of  17  vehicles  and  2000  passengers.  The 
remaining  four  are  single-decked  sidewheel  vessels,  with 
capacities  for  15  vehicles  and  800  passengers  each. 
The  smaller  boats  run  mainly  on  the  Twenty-third 
Street  line.  The  week-day  schedules  require  four 
boats  on  the  Chambers  Street  line  and  three  on  the 
Twenty-third  Street  line,  leaving  one  boat  in  reserve 
for  each. 

The  Lackawanna,  operating  four  ferries,  has  14 
boats.  They  are  of  several  types.  Four,  operating 
ordinarily  on  the  Barclay  Street  line,  are  double-decked 
and  screw-propelled,  with  rated  capacities  of  14  vehicles 
and  2000  passengers  each.  Eight,  used  primarily  on 
the  Christopher  and  Twenty-third  Street  lines,  are 
somewhat  smaller,  with  rated  passenger  capacities  of 
17O0  each.  Six  of  these  have  screw  propellers;  two 
have  sidewheels.  The  two  remaining  boats  of  the  fleet 
are  single-decked  sidewheelers,  with  capacities  of  900 
passengers  each.  They  run  on  the  Fourteenth  Street, 
Hoboken,  line.  The  vehicular  capacities  of  all  14 
boats  are  rated  the  same. 

The  week-dav  schedules  require  four  boats  for  the 
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Barclay  Street  line,  three  each  for  Christopher  Street 
and  Twenty-third  Street,  and  two  for  Fourteenth 
Street,  Hoboken.  There  are  therefore  two  reserve 
boats. 

The  West  Shore,  with  three  ferries,  has  nine  boats. 
Most  of  these  are  double-decked  and  screw-propelled, 
with  approximate  capacities  of  15  vehicles  and  1700 
passengers  each.  The  remaining  ones  are  single-decked 
sidewheelers,  able  to  carry  about  15  vehicles  and  90O 
passengers  each.  Four  boats  are  required  for  the  week- 
day schedule  of  the  Cortlandt  Street  line  and  three  for 
that  of  the  Forty-second  Street- Weehawken  line,  while 
a  single  boat  suffices  for  the  West  New  York  line,  leav- 
ing one  boat  in  reserve. 

The  ferry  runs  of  the  thirteen  railroad  lines  range  in 
length  from  less  than  a  mile  in  the  case  of  those  that 
are  nearly  straight  across  the  river  to  three  or  four 


Tables  2,  3  and  4  summarize  the  information 
obtained  in  the  clockings  of  the  Hudson  River  railroad 
ferries.  The  lack  of  complete  harmony  between  the 
peak  service  and  the  peak  vehicular  traffic  is  reflected 
in  the  high  percentages  of  space  occupied  during  those 
hours  of  peak  vehicular  traffic. 

Some  of  the  lines,  as  Tables  2  and  3  show,  carry  few 
pleasure  vehicles.  On  others  the  pleasure  vehicles  on 
the  days  of  the  clockings  constituted  some  15' to  50  per 
cent  of  the  total  number  of  vehicles  carried.  The 
heavily  burdened  Pennsylvania  ferries  carried  a  large 
number  of  such  vehicles,  and  the  Forty-second  Street- 
Weehawken  ferry,  which  is  the  main  route  for  through 
automobile  travel,  carried  more  pleasure  vehicles  both 
ways  than  service  vehicles. 

Of  the  service  vehicles  a  large  percentage  were  empty, 
the   "empties"   actually  exceeding  the  "loads"   out' 


Table  2  —  Onb-Dat  Traffic  by  Individual  Links  or  Hudson  Rhtsr  Railroad  Fbrrirs  as  Developed  bt  Clockings 

Inbound  Outbound 

^  ■            »          ■                      ■           ■          ■         ■■■—  ■■■■■■■■■-■*»■■          —     i               ■■                    ■■■         ■     ^  -■■■■■  — ^  ^  ■■       —       ■■■■■  ,iii  ■     A  i  ■  ■  ^— ^—                  i                         ^^^—  — » 

Loaded  Empty  Total  Loaded  Empty  Total 

service  service  service  Pleasure  Total  service  service  service  Pleasure  Total 

Fbrrt         •                 vehicles  vehicles  vehicles  vehicles  vehicles    Passengera  vehicles  vehicles  vehicles  vehicles  vehicles  Passengers 
C.  of  N.  J. 

Liberty  st 760  161  921  21  942  21,035  318  522  840  17  857 

23d  st 230  101  331  10  341  1,745  233  117  350  26  376 

Total 990  262  1,252  31  1,233  22,780  551  639  1,190  43  1,233 

Pennsylvania 

Cortlandtst 719  377  1,036  307  1,403  4,585  701  478  1,179  331  1.510 

Desbrossesst 1.060  527  1.587  275  1.862  3,392  1,031  477  1,508  271  1,779 

Total 1.779  904  2,683  582  3.265  7,977  1,732  955  2,687  602  3,289 

Erie 

Chambers  st 447  2*3  730  18  748  18,872  506  293  799  31  830 

23d  st 253  158  414  22  435  2,591  318  129  447  44  491 

Total 703  441  1,144  43'        1,184  21,463  824  422  1,246  75  1.321 

Laskawanna 

Barclay  st 4)2  411  853  171  1,037  20,446  651  273  924  166  1,090 

Christopher  st 3)5  311  703  113  819  8,5/3  4H  25)  754  92  845 

23d  st 4)1  2H  75)  301  1,051  7,054  4f2  243  715  321  1,044 

14th  st.,  Hcoo'xen 453  314  772  334  1.133  8,642  410  212  682  374  1,056 

Total 1,831  1.2*3  3,121  91)  4,073  41,715  2,031  1,014  3,075  961  4,036 

West  Shore 

Cortlandtst   177  122  200  83  382  8,372  235  75  310  71  381 

42d  st.-Weehawken 4)4  215  709  720  1,420  21,530  510  163  673  736  1,409 

42dst.-West  Ne*  York 43  27  73  17  90  684  37  17  54  5  59 

Total 717  364  1,081  82)  1.901  30.586  782  255  1.037  812  1,849 

Grand  total 6,020  3,234  9.284  2.422  11,706  127,521  5,950  3,285  9,235  2,493  11,728 


20.768 
1.677 

22.445 


4.986 
3.162 

8,148 

18,271 
2.585 

20,856 


21,618 
8,662 
7.069 
9.102 

46,451 


8.390 

21,464 

632 

30.486 
128.386 


miles  in  the  case  of  one  or  two.  The  average  length  in 
terms  of  total  trips  made  prohably  does  not  exceed  1*4 
miles,  as  the  shortest  lines  are  in  the  main  the  most 
important. 

As  the  ferry  schedules  are  in  general  made  to  con* 
form  with  train  schedules  and  passenger  travel,  thb 
maximum  number  of  boats  operated  and  trips  made 
(see  Table  4)  occur  in  the  morning  and  evening  rush 
hours.  The  schedules  conform  fairly  but  not  extremely 
closely  with  the  vehicular  requirements.  While  the 
maximum  number  of  trips  inbound  to  Manhattan  is 
from  8  to  9  a.  m.  and  from  5  to  6  p.  m.,  the  maximum 
number  of  vehicles  according  to  the  clockings  is  from 
10  to  11  a.  m.  ;  and  while  the  maximum  number  of 
trips  outbound  is  from  8  to  9  a.  m.  and  from  6  to  7 
p.  m.,  the  maximum  number  of  vehicles  is  from  4  to  5 
p.  m.  The  result  is  that  the  trucking  capacities  are 
more  nearly  reached  at  the  truck  peak  hours  than  at 
any  other  times.  An  approach  to  the  same  degree  of 
saturation  inbound  is  made  between  2  and  4  a.  m.,  when 
a  rather  heavy  vehicular  traffic  has  to  be  accommodated 
on  a  minimum  number  of  boats.  It  is  apparent,  how- 
ever, that  as  many  boats  can  be  operated  in  these  off 
hours  as  the  traffic  warrants. 


bound  on  one  of  the  lines.  More  than  a  third  of  the 
service  vehicles  carried  collectively  by  the  thirteen  lines 
were  empty.  Evidently  present  methods,  requiring 
the  transportation  of  so  much  empty  equipment,  are 
wasteful. 

Staten  Island  Ferry 

As  the  only  means  of  transit  for  persons  and  vehicles 
between  Manhattan  and  Staten  Island,  if  we  disregard 
the  roundabout  ferry  route  across  the  Narrows  and  the 
more  roundabout  routes  through  New  Jersey,  the 
Staten  Island  ferry  is  second  in  importance  to  the  New 
Jersey  railroad  group  and  is  more  vital  than  any  single 
line  of  that  group.  Suspension  of  service  on  it  for  one 
day  during  one  of  the  strikes  of  last  year  caused  a  very 
serious  derangement  of  the  daily  routine  of  the  borough. 

There  are  five  vessels  designed  primarily  for  the 
Staten  Island  line.  As  the  City  of  New  York  also 
operates  the  Thirty-ninth  Street,  Brooklyn,  line,  its 
boats  are  used  more  or  less  interchangeably  with  those  of 
the  Staten  Island  line.  In  all  the  city  has  nine  vessels, 
double-decked  and  screw-propelled,  the  largest  ferryboats 
in  the  harbor.    The  five  built  for  the  Staten  Island  heavy 
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Table  3  —  Total  Number 

of  Vehicles  and  Passenger*  Carried  Each  Hour  of 
Inbound 

Test  Day, 

All  Hudson  River  Railroad  Fi 
Outbound 

A.  If . 

12-1 

Loaded 
service 
Hour                        vehicles 

176 

Empty 
service 
vehicles 

27 
27 
49 
61 

43 

61 

165 

218 

247 
169 
228 
200 

188 
214 
215 
230 

241 
204 
146 
135 

78 
55 
51 
32 

Total 
service 
vehicles 

203 
236 
281 
272 

243 
234 

386 
512 

625 
649 
727 
641 

614 
609 
563 
576 

600 
368 
242 
214 

187 
137 
126 
139 

Pleasure 
vehicles 

60 
13 
15 
10 

10 

9 

18 

63 

88 
138 
111 
168 

171 
197 
166 
212 

193 
231 
168 
127 

119 
53 
61 
52 

Total 
vehicles 

253 

249 
296 
282 

253 
243 
404 
566 

713 

787 
838 
809 

786 
806 
728 
788 

693 
599 
400 
341 

306 
190 
187 
191 

Passengers 

899 
268 
149 
163 

319 

731 

6,366 

18,151 

35,304 

12,787 

5,760 

3,421 

3,700 
4,564 
3,679 
3,529 

5,306 
7.871 
5.349 
2,990 

2.587 
1,607 
1.915 
1,106 

Loaded 
•ervioe 
vehicles 

64 

96 

120 

69 

47 

68 

159 

276 

415 

476 
414 
385 

320 
345 
379 
406 

406 
354 
378 
234 

205 

157 

81 

109 

Empty 
service 
vehicles 

81 
33 
77 
68 

69 

31 

73 

166 

226 
234 
235 
216 

194 
211 
202 

218 

227 

234 

172 

60 

42 

40 

51 

145 

Total 
service 
vehicles 

146 
128 
197 
127 

106 

99 

232 

432 

641 
709 
649 
601 

514 
566 
581 
624 

632 
588 
550 
294 

247 
197 
132 
264 

Pleasure 
vehicles 

48 
33 
23 
12 

5 

4 
20 
33 

64 

89 
140 
149 

146 
141 
159 
184 

251 
281 
244 
122 

100 
84 
77 
94 

Total 
vehicles 

193 
161 
220 
139 

111 
103 
252 
466 

696 
798 
789 
760 

660 
697 
740 
808 

883 
869 
794 

416 

347 
281 
209 
348 

Passengers 
1.093 

1-2 

209 

375 

2-3 

232 

321 

3-4 

221 

261 

4-5 

200 

143 

5-6 

.  .• 183 

771 

6-7 

221 

7,119 

7-8 

294 

6,712 

8-9 

378 

3.201 

9-10 

480 

2.478 

10-11 

499 

2,879 

11-12 

441 

3,062 

F.  If. 

12-1 

426 

4,310 

1-2 

395 

3,791 

2-3 

348 

4,136 

3-4 

4-5 

5-6 

6-7 

7-8... 

8-9 

9-10. , 
10-11 

346 

259 

164 

96 

79 

109 

82 

75 

5,642 

11,315 

39,821 

15,006 

5,271 

3.639 
2,760 
2.111 

11-12 

107 

2,269 

Total. 

6,020 

3,264 

9,284 

2,422 

11,706 

127,521 

6.950 

3.285 

9,236 

2,493 

11.728 

128,386 

Table  4  —  Relation  of  Vehicular  Traffic  to  Capacity;  Hour  bt  Hour,  on  Hudson  River  Railroad  Ferries 

Vehicular  capacity  Percentage  of  space      Percentage  of  space 

Boats  operating  Total  number  of  trips  Vehicles  carried  per  hour  occupied  not  occupied 

Hour  Inbound  Outbound  Inbound  Outbound  Inbound  Outbound    Inbound     Outbound    Inbound    Outbound    Inbound    Outbound 

A.  V. 

12-1 14  14  24  25  253  103  465      479  54  40  46  60 

1-2 10  12  22  22  249  168  431      418  58  40  42  60 

2-3 10  11  22  22  '  296  220  416      430  71  51  29  49 

3-4 10  11  20  19  282  139  370      338  76  41  24  69 

4-5 11  12  21  20  253  111  394      373  64  30  36  70 

5-6 16  20  27  29  243  103  480      531  51  19  49  81 

6-7 28  29  46  46  404  252  846      844  48  30  52  70 

7-8 38  37  59  60  665  465  1,051     1,080  54  43  46  57 

8-9 38  38  64  65  713  695  1,142    1,156  62  60  88  40 

9-10 39  39  62  61  787  798  1.095    1,095  72  73  28  27 

10-11 37  37  60  60  838  789  1,063     1,072  79  73  21  27 

11-12 34  34  64  55  809  750  974      963  83  78  17  22 

P.  H. 

12-1 34  34  58  58  785  660  1.034     1,045  76  63  24  37 

1-2 33  34  59  57  806  697  1,066     1 ,029  76  68  24  32 

2-3 34  34  54  56  728  740  987     1 .015  75  73  26  27 

3-4 37  35  57  57  788  808  1,016     1,030  58  78  42  21 

4-5 38  37  64  63  693  883  1 ,152     1.141  60  77  40  22 

5-6 38  38  65  64  599  869  1,170     1,142  51  76  49  23 

6-7 37  37  64  66  400  794  1 ,  166     1 .205  34  65  66  35 

7-8 35  35  58  56  341  416  1,030    1,008  33  42  67  58 

8-9 32  32  56  53  306  347  1 ,031      964  30  36  70  64 

9-10 26  28  41  53  190  281  764      802  25  36  75  65 

10-11 17  18  31  26  187  209  619      510  30  41  70  59 

11-12 16  16  23  28  101  348  415      521  46  65  54  35 

Total 43  43  1,111  1,111  11,706  11.728    20.177    20,191 

Average 58  58  42  42 


passenger  traffic  have  capacities  of  28  vehicles  and 
3500  passengers  each.  Three  designed  for  the  much 
smaller  passenger  traffic  to  and  from  Thirty-ninth 
Street,  Brooklyn,  have  had  the  lower  cabins  removed 
and  will  carry  50  vehicles  and  1500  passengers  each. 
The  remaining  boat  of  the  nine  will  carry  18  vehicles 
and  2000  passengers.  The  length  of  the  run  is  about 
four  miles. 

Five  boats  will  carry  out  the  week-day  schedule  of 
the  Staten  Island  line,  and  two  will  take  care  of  the 
Thirty-ninth  Street  line,  leaving  two  boats  in  reserve. 

Table  5  shows  the  one-day  traffic  on  the  Staten  Island 
line,  together  with  that  of  the  individual  lines  on  the 
East  River  and  the  two  upper  Hudson  lines.  It  indi- 
cates that  the  Staten  Island  line  carries  a  large  vehicular 
traffic,  though  not  as  large  as  several  of  the  Hudson 
River  railroads  carry ;  that  somewhat  more  than  a  third 


of  this  traffic  consists  of  pleasure  vehicles ;  and  that  of 
the  service  vehicles,  a  goodly  percentage  are  empty.  It 
also  shows  that  the  line  carries  a  very  large  passenger 
traffic,  nearly  double  that  of  the  busiest  Hudson  River 
railroad  ferry. 

Table  6  is  of  the  same  form  as  Table  3  pertaining 
to  the  Hudson  River  railroad  ferries.  Like  Table  3, 
it  shows  a  large  concentration  of  passenger  traffic  in- 
bound in  the  morning  rush  hours  and  outbound  in  the 
evening  rush  hours.  The  peaks  are  less  pronounced, 
however,  partly  because  there  is  a  considerable  rush- 
hour  movement  in  the  opposite  directions,  caused  by 
workers  in  Staten  Island  resident  elsewhere,  and  partly 
because  there  is  a  larger  distribution  of  passengers 
throughout  the  day. 

The  table  shows  a  much  larger  percentage  of  pleasure 
vehicular  traffic  on  the  day  of  the  clocking  than  the 
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Table  5  —  One-Day  Traffic  bt  Individual  Lines  of  Staten  Island,  Brooklyn.  Long  Island  City  and  Upper  Hudson  Ferries 


Ferry 


$t.  George,  Staten  Island. 
39th  st.,  Brooklyn 

Hamilton  ave.,  Brooklyn .' 
Atlantic  ave.,  Brooklyn. . . 
Fulton  st.,  Brooklyn 

Greenpoint,  Brooklyn. . . . 
Long  Island  railroad 

Edgewater 

Dyckman  st 

Total 


Loaded 
service 
vehicles 

445 
394 

303 
126 
212 


413 

181 
•239 


Inbound 


Empty 
service 
vehicles 

243 

112 

319 

114 

82 


Total 
service 
vehiolea 

688 
506 

622 
240 
294 


No  details 


171 

152 
19 


584 

333 

258 


Pleasure 
vehicles 

361 
8 

16 

7 
2 


866 
325 


Total 
vehicles 

1,049 
514 

638 
247 
296 

503 
589 

1,199 
583 


Loaded 

service 

Passengers    vehicles 


34,471 
2,799 

8,704 

2,049 

684 

4,071 
1,989 

15.259 
1,307 


*  All  army  equipment  except  21  motor  truoks. 
t  Exclusive  of  Greenpoint  ferry  figures. 


501 
223 

498 
223 
268 


331 

216 
23 


f2.313        t 1.2 12        f3,525        t 1,590  5.618        71.333         f2,283 


Outbound 


Empty 

service 

vehicles 

113 
266 

176 
52 
70 


Total 

service       Pleasure 
vehicles      vehicles 


614 
489 

674 
275 
338 


No  details 
190  521 


110 
8 


326 
31 


379 
10 

16 

7 
3 


828 
351 


t«85        f3,268        fl.598 


Total 
vehicles 

993 
499 

690 
282 
341 

446 
525 

1,154 
382 


5,312 


Passengers 

34,460 
1,832 

9,688 

1,970 

685 

4,343 
2,070 

15.798 
313 

71,159 


Table  6  —  Total  Number  of  Vehicles  and  Passbnobrs  Carried  Each  Hour  of  Test  Dat,  Staten  Island  Ferry 

Inbound  Outbound 


Hour 

Loaded 
service 
vehicles 

Empty 
service 
vehicles 

Total 
service 
vehicles 

Pleasure 
vehicles 

Total 
vehicles 

Passengers 

Loaded 
service 
vehicles 

Empty 

service 

vehicles 

Total 
service 
vehicles 

Pleasure 
vehicles 

Total 
vehicles 

Passengers 

A.  If. 

12-1 

4 

2 
1 
2 
3 

6 

5 

10 

8 

9 
3 
3 
2 

15 

8 

13 

10 

310 

81 
49 
26 

13 
5 
2 

1 
1 
2 

14 
6 

4 
10 

9 
7 
8 
1 

23 

13 
12 
11 

503 

1-2 

4 

247 

133 

30 

2-3 

3-4 

8 

5 

4-5 

5-6 

15 

16 

12 

8 

15 

15 

27 
24 
25 
28 

2 

3 

3 

14 

29 
27 
28 
42 

27 

90 

904 

3,011 

4 

9     .. 
18 
28 

1 

2 
10 

5 

9     ,. 
20 
36 

4 

6 
11 

9 

9 

26 

47 

40 
310 

6-7 

7-« 

10 

13 

1.823 
1,823 

8-9 

9-10 

10-11 

11-12 

14 

37 

28 

20 

14 

6 

13 

13 

28 
43 
39 
33 

20 
17 
24 
26 

48 
60 
63 
59 

5.744 
2,453 
1.519 
1,656 

37 
36 
43 
36 

12 
9 
8 

4 

49 
45 
51 
40 

8 
14 
12 
17 

57 
59 
63 
57 

849 
1,401 
1.425 
1,795 

P.M. 

12-1 

1-2 

21 

18 

13 
13 
17 
10 

34 
31 

48 
48 

13 
24 

14 
29 

47 
55 
62 

77 

1.103 

1.299 

1,105 

866 

49 
25 
38 
32 

13 

8 

4 
7 

62 
33 
42 

39 

37 
15 
22 
34 

99 
48 
64 
73 

1,411 
1   498 

2-3 

31 

1,649 
1.426 

3-4 

38 

4-5 

5-6 

6-7 

15 

26 

25 

15 

22 

22 

9 

12 
1 
3 
2 

30 
48 
47 
38 

37 
26 

16 
9 

9 
14 
33 
23 

29 
22 
11 
14 

39 
62 
80 
61 

66 
48 
27 
23 

1.322 
2.936 
4.339 
2.026 

1.076 

1.083 

930 

483 

27 
28 
24 
15 

7 
3 
8 
6     .. 

6 
7 

7 
6 

1 
1 
3 

33 
35 
31 
21 

8 

4 

11 

6 

22 

51 
28 
18 

14 

•16 

14 

11 

55 
86 
59 
39 

22 
23 
25 
17 

2,446 
6,196 
3,740 
1.614 

1.408 

1,080 

870 

737 

7-8 

29 

8-9 

25 

9-10 

10-11 

25 

13 

11-12 

7 

Total 

445 

243 

688 

361 

1.049 

34,471 

501 

113 

614 

379 

993 

34,460 

Tablb  7  —  Relation  of  Vesicular  Traffic  to  Capacity,  Hour  bt  Hour,  on  Manhattan-Statbn  Island  Fbrrt 

Boats  operating 

Total 
number  of  trips 

Vehicles  carried 

Vehicular 
capacity  per  hour 

Percentage  of 
space  occupied 

Percentage  of 
space  not  occupied 

Hour 

Inbound 

Outbound 

Inbound 

Outbound 

Inbound    Outbound 

Inbound 

Outbound 

Inbound 

Outbound 

Inbound 

-  »                . 
Outbound 

A.  m. 

12-1 

1-2 

2-3 

3-4 

2 

1 

1 

1 

2 
2 
1 
1 

2 

1 
1 
1 

2 
2 
1 
1 

15 

8 

13 

10 

23 
13 
12 
11 

40 
20 
20 
20 

40 
40 
20 
2D 

38 
49 
65 
50 

57 
33 
63 
55 

62 
60 
35 
50 

43 
67 
40 
45 

4-5 

£-3 

C-? 

7-8 

2 

2 

3 

3 

1 
2 
3 
3 

2 
2 
3 

4 

1 
2 
3 
3 

29 
27 
28 
56 

9 

9 

26 

47 

40 
40 
60 
80 

20 
40 

60 
60 

73 
67 
47 
70 

45 
22 
43 

78 

27 
33 
53 
30 

55 

78 
57 
22 

8^9 

4 

3 

4 
3 
3 

4 
4 
3 
3 

4 
4 
3 
3 

34 
60 
63 
59 

57 
59 
63 
57 

78 
93 
58 
70 

80 
78 
70 
58 

44 

67 
109 

84 

71 
76 

93     . 
98 

56 
33 

16 

29 

24 

10 

2 

9-10 

10-11 

11-12 

4 

3 

3 

P.  M. 

12-1 

1-2 

2-3 

3-4 

3 

3 

3 

4 

4 
3 

4 
4 

3 
3 
3 

4 

4 
3 

4 
4 

47 
55 
62 
77 

99 
48 
64 
73 

60 
60 
58 
90 

90 
60 
90 
78 

78 

92 

107 

86 

110 
80 
71 
94 

22 

8 

14 

20 

29 

6 

4-5 

5-6 

6-7 

7-8 

2 

3 

5 

4 

3 

4 
4 
3 

2 
3 
5 

4 

3 

4 
4 
3 

39 
62 
80 
61 

55 
86 
59 
39 

38 

60 

108 

78 

58 

90 
78 
70 

103 

103 

74 

78 

95 
96 
76 
56 

28 
22 

5 

4 

24 

44 

8-9 

9-10 

10-11 

11-12 

3 

3 

3 

2 

3 
3 
3 
2 

3 
3 
3 
2 

3 
3 
3 
2 

66 
48 
27 
23 

22 
20 
25 

17 

70 
60 
60 
40 

58 
60 
60 
40 

94 
80 
45 
57 

38 
33 
42 
43 

6 
20 
55 
43 

62 
67 

58 
57 

1.049 

933 

1,398 

1,418     ... 

75 

70 

25 

30 

328 
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average  for  the  Hudson  River  group.  The  clocking  was 
made  in  the  summer,  and  the  Staten  Island  route  is 
a  popular  one  for  motorists  between  New  York  and 
the  New  Jersey  coast  resorts.  Of  the  service  vehicles, 
about  the  same  percentage  (roughly  a  third)  were 
empty  inbound  as  were  empty  inbound  from  New 
Jersey,  but  a  much  smaller  percentage  were  empty 
outbound.  There  were  several  peaks  in  both  direc- 
tions which,  as  Table  7  shows,  taxed  the  capacities  of 
the  boats,  but  all  of  these,  with  the  exception  of  that 
from  12  to  1  p.  m.  outbound,  were  caused  almost 
entirely  by  marked  fluctuations  in  the  number  of 
pleasure  vehicles. 

Table  7  is  made  up  in  the  same  manner  as  Table  4. 
It  shows  some  conformity  of  the  schedule  to  the  rush- 
hour  passenger  requirements,  but  a  fairly  uniform  serv- 
ice through  the  day.  The  vehicular  capacities  vary 
considerably  even  with  a  given  number  of  trips  per 
hour,  because  of  the  variation  in  the  capacities  of  the 
different  boats.  The  theoretical  capacities  were  ex- 
ceeded in  several  instances  on  the  day  of  the  clocking, 
and  it  is  apparent  that  at  seasons  when  the  pleasure 
travel  is  heavy  there  is  no  great  amount  of  reserve  space 
on  the  boats  with  their  present  schedule. 

Thirty-Ninth  Street,  Brooklyn,  Ferry 

The  other  municipal  ferry,  that  running  between 
Manhattan  and  Thirty-ninth  Street,  Brooklyn,  carries 
a  much  lighter  traffic  than  the  Staten  Island  ferry,  as 
Table  5  shows.  The  length  of  the  run  is  about  three 
miles,  and  two  boats,  as  previously  stated,  take  care 
of  the  schedule. 

The  passenger  travel  is  light  and  the  pleasure 
vehicular  travel  is  almost  nil.  Of  the  service  vehicles, 
a  large  percentage  are  empty,  the  empties  exceeding  the 
loads  outbound  on  the  day  of  the  clocking. 

Figures  were  not  worked  up  to  show  the  hourly 
fluctuations  of  service  and  traffic  on  this  or  any  of  the 
other  Long  Island  lines,  or  of  the  upper  Hudson  lines. 

Union  Ferry  Group,  Brooklyn 

The  ferries  to  Hamilton  Avenue  and  Atlantic 
Avenue,  Brooklyn,  running  from  Whitehall  Street, 
Manhattan,  and  the  Fulton  ferry  plying  between  the 
two  streets  of  the  name  in  Manhattan  and  Brooklyn, 
are  all  that  remain  of  the  one  time  larger  group 
operated  by  the  Union  Ferry  Company.  There  are 
now  nine  boats  available  for  these  three  lines.  All 
are  single-decked  sidewheelers  of  an  old  type,  with 
limited  capacities,  ranging  from  16  vehicles  and  1O0O 
passengers  down  to  14  vehicles  and  800  passengers. 

Two  boats  handle  the  business  of  the  Fulton  Street 
line,  while  three  are  utilized  on  each  of  the  others, 
leaving  one  in  reserve.  The  distances  are  short,  in  no 
case  more  than  a  mile. 

Of  the  three  lines,  the  Hamilton  Avenue  has  the 
heaviest  traffic,  its  vehicular  traffic  exceeding  that  of 
the  city-owned  Thirty-ninth  Street  line,  and  its  pas- 
senger  traffic   being  much   heavier.      The   lines,   par- 


ticularly the  Atlantic  Avenue  and  Fulton  Street  lines, 
have  suffered  great  loss  of  traffic  by  reason  of  the 
bridges  and  tunnels  connecting  Manhattan  and  Brook- 
lyn, and  none  of  them  can  be  considered  as  of  vital 
importance  in  the  port  problem. 

Greenpoint  Ferry 

The  Tenth  &  Twenty-third  Street  Ferry  Corpora- 
tion operating  the  Greenpoint  ferry  maintains  three 
boats,  all  single-decked  sidewheelers  similar  in  char- 
acter to  those  of  the  Union  Ferry  Company.  The  run 
is  less  than  a  mile. 

Data  are  not  available  as  to  tho  distribution  of  the 
vehicular  traffic.  Table  5  shows  that  this  traffic  is 
somewhat  less  than  that  of  the  Thirty-ninth  Street 
ferry,  and  that  the  passenger  traffic  is  rather  heavy. 

Long  Island  Railroad  Ferry 

The  Long  Island  Railroad  ferry  between  East 
Thirty-fourth  Street,  New  York,  and  the  Long  Island 
City  passenger  terminal,  is  of  less  importance  than  in 
former  years  before  the  opening  up  of  the  Williams- 
burg and  other  bridges  and  the  extension  of  the  Long 
Island  passenger  service  into  the  Pennsylvania  Station 
at  Thirty-third  Street;  Manhattan. 

Four  boats  are  now  maintained  for  this  ferry,  which 
is  straight  across  the  East  River  and  less  than  a  mile 
long.  Two  of  the  boats  have  two  decks  and  will  carry 
2000  passengers  each ;  the  other  two  are  single-decked, 
able  to  carry  1000  passengers  each.  All  have  rated 
vehicular  capacities  of  eighteen  trucks.  Two  boats 
handle  the  week-day  schedule,  leaving  two  in  reserve. 
The  run  is  less  than  a  mile. 

The  vehicular  and  passenger  traffic  on  this  line,  as 
Table  5  shows,  range  about  the  same  as  that  of  some  of 
the  other  East  River  lines. 

Edoewater  or  Fort  Lee  Ferry 

In  point  of  traffic  the  Edgewater  ferry  ranks  next 
to  the  Hudson  River  railroad  group  and  the  Staten 
Island  ferry. 

The  Riverside  &  Fort  Lee  Ferry  Company,  which 
operates  the  line,  maintains  three  boats.  These  are 
double-decked  vessels,  but  considerably  smaller  in 
capacity  than  the  railroad  or  municipal  ferries.  The 
line  is  about  a  mile  long,  being  nearly  straight  across 
the  Hudson  River.  The  week-day  schedule  calls  for 
three  boats  a  considerable  part  of  the  day;  leaving  none 
in  reserve. 

Table  5  shows  the  passenger  traffic  to  be  exceeded 
only  by  that  of  the  Staten  Island  ferry  and  four  of  the 
Hudson  River  railroad  ferries.  The  line  is  the  main 
dependence  of  the  growing  residential  communities  on 
the  Palisades  in  that  vicinity,  and  also  serves  the  large 
industries  on  the  waterfront. 

The  vehicular  traffic  on  the  clocking  days  was 
heavier  than  that  on  the  Staten  Island  ferry  or  on  most 
of  the  Hudson  River  railroad  ferries.  Nearly  75  per 
cent  of  this,  however,  consisted  of  pleasure  vehicles,. 


Ferries  and  Vehicular  Tcnnklh 


leaving  a  service  vehicular  traffic  lighter  than  that  of 
moat  of  the  East  River  ferries.  A  large  part  of  these 
sen-ice  vehicles,  as  well  as  those  elsewhere,  it  will  be 
noted,  were  empty. 

Dyckman  Street  Ferry 

The  Dyckman  Street  &  Englewood  Ferry  Corpora- 
tion operates  the  Dyckman  Street  ferry.  This  line 
has  been  in  service  only  a  few  years,  and  is  of  little 
importance  in  the  port  problem.  Its  western  terminus 
ia  in  the  Interstate  Palisades  Park,  and  from  it  a  steep 
zigzagging  ascent  is  required  to  the  top  of  the  Palisades. 

Three  boats  are  operated  on  the  line.  All  are  single- 
decked  sidewheelers  of  an  old  type,  taken  from  other 
service.  The  run  is  about  a  mile,  nearly  straight 
across  the  river. 

Conclusion  as  to  Ferries 

Ferry  transport  for  freight  is  not  ideal.  The  boats 
add  to  the  congestion  in  the  harbor  waters,  and  are  fre- 
quently held  up  by  fog  or  ice.  Long  truck  lines  in  West 
Street  and  Whitehall  Street  awaiting  opportunity  to  get 
on  the  boats  are  daily  occurrences  and  add  greatly  to  the 
congestion  in  the  streets.  On  the  other  hand,  the 
ferries  are  convenient  and  flexible,  reaching  points 
directly  where  it  is  not  feasible  to  place  bridges  or 
tunnels,  and  it  is  unlikely  that  they  will  be  eliminated, 
however  many  bridges  and  tunnels  may  be  built. 

The  service  on  all  of  the  lines  is  capable  of  expan- 
sion, and  the  Commission  believes  no  specific  recom- 
mendation is  required  on  this  point. 

There  are  possibilities  of  rearrangement  of  some  of 
the  lines,  shortening  of  routes  and  consolidation  of 
terminals.  Consolidation  of  terminals,  however, 
would  add  to  street  and  river  congestion,  and  rearrange- 
ment of  routes  would  introduce  confusion   that  per- 


haps would  not  be  warranted  by  the  results.  One  im- 
l>rovement  has  already  been  initiated  by  the  City  of 
Sew  York  and  the  Pennsylvania  Railroad  in  the 
removal  of  the  lower-deck  cabins  and  the  consequent 
doubling  of  the  vehicular  capacities,  passengers  being 
carried  chiefly  on  the  upper  decks.  This  would  not 
he  feasible  on  ferries  of  such  heavy  passenger  traffic 
as  the  Liberty  Street  line  of  the  Central  Railroad  of 
Xew  Jersey,  the  Chambers  Street  line  of  the  Erie 
Railroad  or  the  Barclay  Street  line  of  the  Lackawanna, 
but  it  could  well  be  done  on  a  number  of  the  routes, 

Inasmuch  as  the  peak  vehicular  traffic  does  not  in 
most  instances  coincide  with  the  peak  passenger  traffic 
to  which  the  schedules  are  adjusted,  the  Commission 
believes  more  boats  should  be  run  during  the  non-rush 
hours  on  a  number  of  the  lines. 

Vehicular   Tunnels 

Ground  was  broken  on  October  12,  1920,  for  the 
vehicular  tunnel  to  be  built  under  the  Hudson  River 
from  Canal  Street,  Xew  York,  to  Twelfth  Street, 
Jersey  City.  This  project,  the  construction  of  which 
under  the  direction  of  the  New  York  State  Bridge  and 
Tunnel  Commission  and  the  New  Jersey  Interstate 
Bridge  and  Tunnel  Commission  the  two  States  have 
authorized,  bids  fair  to  divert  much  traffic  from  the 
ferries  and  reduce  the  congestion  at  the  ferry  entrances. 
It  is  also  confidently  believed  by  many  that  this  tunnel 
will  be  the  forerunner  of  a  series  of  tunnels  connecting 
the  two  States. 

The  Commission  has  not  felt  it  to  be  within  its 
province  to  attempt  to  forecast  the  effect  the  vehicular 
tunnel  or  tunnels  will  have  on  the  Port  problem  as  a 
whole.     The  four  highway  bridges  between  Manhattan 
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and  Long  Island  have  rendered  the  East  River  ferries 
largely  obsolete,  but  tbe  first  bridge  did  not.  Experi- 
ence with  rapid-transit  facilities  in  New  York  has 
shown  that  the  traffic  increases  as  rapidly  as  tbe  systems 
expand,  leaving  as  large  a  burden  as  ever  on  the  older 
facilities;  and  the  same  may  prove  true  with  respect 
to  the  vehicular  traffic  of  the  tunnels  and  ferries. 

Furthermore,  the  ferries,  as  the  clockings  show, 
carry  a  heavy  passenger  as  well  as  a  heavy  vehicle 
traffic.  Vehicular  tunnels  offer  little  promise  as  a 
means  of  conveying  passengers,  and  the  one  rapid- 
transit  facility  in  existence  between  the  two  States. 
while  operated  to  near  capacity,  is  not  sufficiently 
profitable  to  warrant  optimism  that  others  will  bj  b::ili. 


Moreover,  free  passage  over  tbe  Hudson  is  accorded  the 
tens  of  thousands  who  live  in  New  Jersey  and  travel 
daily  via  the  steam  railroads  to  and  from  their  business 
in  New  York,  and  it  is  unlikely,  in  the  estimation  of 
the  majority  of  the  Commission,  that  they  would  will- 
ingly surrender  this  free  passage  even  if  ether  means 
of  conveyance  were  provided. 

The  newly  adopted  city  plan  for  the  reorganization 
of  the  Hudson  River  waterfront  of  Manhattan  between 
Fulton  and  Perry  Streets  is  based  on  the  ultimate 
elimination  of  the  ferries;  but  it  is  expected  that  the 
piers  on  the  sites  of  any  ferry  slips  will  be  built  only 
when  tbe  discontinuance  of  the  ferries  becomes 
practicable. 


Chapter  20 
Markets  and  Food  Distribution 


I  —  INTRODUCTORY 

On«  of  the  most  difficult  as  well  as  important  prob- 
lems of  the  Port  is  that  of  supplying  its  inhabitants 
with  food  and  moving  through  the  Port  as  expeditiously 
as  possible  and  with  a  minimum  of  waste  such  food- 
stuffs as  are  destined  to  go  through  it  To  supply  each 
of  the  8,000,000  inhabitants  of  the  Port  District  with 
an  average  of  three  pounds  of  food  daily  requires  12,000 
tons,  or  enough  to  fill  to  the  average  loading  of  cars 
coming  to  Manhattan  a  string  of  freight  cars  reaching 
down  the  Hudson  River  waterfront  of  Manhattan  from 
West  Thirty-eighth  Street  to  the  Battery  and  up  the 
East  River  waterfront  to  East  Thirty-eighth  Street. 
Not  all  of  this  comes  by  rail.  But  however  it  comes, 
the  greater  part  of  it  is  perishable,  and  it  must  be 
brought  to  the  consumer  at  the  earliest  possible  moment, 
or  rushed  into  cold  storage  and  kept  there  until  time 
for  it  to  go  to  the  consumer.  In  addition,  hundreds 
of  tons  daily  must  be  reshipped  by  truck,  car  or  local 
steamer  to  points  outside  of  the  Port  District  but 
depending  on  New  York  for  many  of  their  food  sup- 
plies, and  hundreds  of  tons  for  or  from  foreign  coun- 
tries must  be  transferred  to  or  from  ships  and  kept 
moving. 

Custom  has  long  since  decreed  that  food  for  a  large 
metropolitan  district  shall  in  the  main  be  consigned  to 
a  central  point  and  there  be  broken  up  into  smaller 
lots  and  distributed  and  redistributed  as  the  case  may 
require  to  reach  all  parts  of  the  district.  In  this  man- 
ner the  market  is  stabilized,  producers  are  able  to  see 
that  they  get  the  fair  market  prices  for  their  goods 
and  primary  distributers  are  able  to  get  the  widest 
choice  of  goods. 

At  the  Port  of  New  York  this  central  point  has  been 
established  on  the  lower  West  Side  of  Manhattan  in  an 
area  reaching  from  the  waterfront  to  Hudson  Street, 
from  Fulton  Street  to  Laight  Street.  This  district  is 
reached  for  the  inflow  of  food  by  the  majority  of  the 
railroads  of  the  Port  and  the  chief  food-carrying  coast- 
wise steamship  lines  and  certain  of  the  foreign  lines. 
For  the  distribution  of  the  food  it  is  convenient  geo- 
graphically—  though  not  practically  because  of  street 
congestion — to  the  ferries  to  New  Jersey  and  Staten 
Island,  the  bridges  to  Brooklyn  and  thoroughfares 
reaching  north  in  Manhattan. 

Milk  and  certain  other  commodities  do  not  pass 
through  this  primary  market. 

It  is  frequently  asserted  that  this  concentration  of 
foodstuffs  at  one  point  and  rehandling  to  all  parts  of 
the  Port  is  an  unmitigated  evil  that  must  be  remedied 
by  the  establishing  of  other  primary  markets  in  the 
Port  District,  or  some  other  plan  that  will  eliminate 
the  middlemen  of  the  lower  West  Side  and  bring  the 
food  shipments  direct  without  rehandling  to  the  imme- 
diate neighborhood  of  the  consumer. 

The  bringing  together  of  food  receivers  and  dis- 
tributers at  one  point  has  great  advantages,  and  to 
attempt  a  violent  disruption  of  the  system  would  cause 


great  confusion  and  loss  to  the  food  distributers — if 
indeed  it  could  be  accomplished.  The  problem  is  to 
retain  the  advantages  of  the  present  centralization  but 
eliminate  the  great  congestion  and  repeated  rehand- 
ling that  seem  to  be  part  of  the  system.  The  Commis- 
sion is  confident  that  the  plan  it  proposes  accomplishes 
both  of  these  aims.  Stripped  of  its  details,  the  plan 
involves  intercepting  rail  shipments  of  foodstuffs  at 
receiving  stations  at  the  joint  yards,  selling  them  from 
samples  at  the  primary  market  and  delivering  the  goods 
direct  from  the  receiving  stations  to  stations  in  all  parts 
of  the  Port  District,  via  the  automatic-electric  system 
or  in  standard  cars.  Sale  by  samples  will  be  made 
dependaible  by  a  system  of  inspection  and  certification 
at  the  receiving  stations  under  the  supervision  of  the 
Port  Authority,  and  facilities  for  holding  and  protect- 
ing the  goods  pending  sale  will  be  provided. 

II— THE  PROBLEM 

^  If  all  foodstuffs  were  nonperishable  the  Port  of  New 
York  would  be  confronted  with  a  large  task  to  deliver 
them  rapidly  enough  to  sustain  8,000,000  persons.  The 
task  becomes  mountainous  when  we  undertake  to  sup- 
ply those  8,000,000  persons  in  all  kinds  of  weather 
with  foods  that  quickly  deteriorate  or  spoil  entirely  if 
delayed  in  transit,  or  if  improperly  or  too  frequently 
handled.  The  handling  of  perishable  foodstuffs  is  the 
real  food  problem. 

Volume  and  Source  of  New  York's  Food  Supply 

Foodstuffs  may  be  classified  in  one  of  three  groups 

(1)  nonperishable  food,  (2)  perishable  food  and 
(3)  live  stock  and  live  poultry.  The  nonperishable 
foodstuffs  comprise  flour  and  other  grain  products, 
breadstuffs  and  canned  goods — manufactured  products. 
The  perishable  foodstuffs  include  fruits  and  vegetables, 
dressed  meats,  dressed  poultry  and  game,  dairy  prod- 
ucts (eggs  being  grouped  in  the  carriers'  records  with 
butter  and  cheese)  and  milk. 

Approximately  600,000  tons  or  65  per  cent  of  the 
Port's  meat  supply  in  1914  arrived  on  the  hoof  and 
was  slaughtered  at  one  or  another  of  the  many  slaughter- 
houses within  the  Port  District.  A  large*  amount  of 
poultry  was  also  killed  and  dressed  within  the  district. 
The  problem  of  this  live  stock  and  poultry  is  quite  dis- 
tinct from  those  of  other  foodstuffs. 

Nonperishable  food  is  of  course  consumed  in  large 
quantities  within  the  District — probably  in  greater 
quantities  than  perishable  food.  The  Commission  has 
and  sets  forth  in  Chapter  6  information  as  to  the  re- 
ceipts by  rail  of  nonperishables  during  1914.  A  large 
part  was  for  through  shipment.  That  locally  consumed 
presents  no  such  problem  as  perishables,  inasmuch  as  . 
the  goods  are  received  mainly  by  a  few  large  distribu- 
ters and  sold  according  to  their  labels,  so  that  there  is 
no  necessity  for  refrigeration,  reconditioning  or  dis- 
playing, and  no  wastage  through  spoiling. 
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Perishable  Foodstuffs 

The  perishable  food  supply  of  the  Port  District 
comes  from  three  sources:  (1)  Farmers'  wagons  or 
auto  trucks,  from  within  a  radius  of  30  to  50  miles; 
(2)  railroad  cars,  from  every  part  of  the  United  States 
and  Canada,  and  even  Mexico,  and  (3)  steamships, 
from  the  Atlantic  and  Gulf  seaboard,  the  West  Indies, 
Central  and  South  America,  the  Mediterranean  and 
other  parts  of  Europe,  Hawaii,  China,  Australasia  and 
in  fact  nearly  every  part  of  the  world. 

The  Commission  has  no  figures  available  as  to  the 
quantity  of  perishables  brought  to  the  markets  by  local 
farmers  on  their  own  trucks,  but  is  certain  that  it  is 
considerable.     Table  1,  while  not  complete  inasmuch  as 


TA?^«r"/?DANTI«Y  IN  Ton*  of  Perishable  Foodstuffs  Handled 

into  OB  Out  of  Port  District  by  Rail  and  Water  During  1914 

Carrier                                          Inbound  Outbound              Total 

k!£  ^2F?  railr?fad8- 965,207  133,672         1,098,979 

New  Jersey   raUroads 1,890,048  280,477         2, 170^25 

Shin  J^1  rtfrifilr0ad8  , '  i 2,855.255  414,149         8,269,504 

Ships  or  other  vessels* 296,116  44,680            340J96 

Total 3,151,471  458,829         3,610,800 

•  Figures  include  only  fruit  and  vegetables!  === 


the  water-home  figures  include  only  fruit  and  vege- 
tables, gives  an  idea  of  the  volume  brought  and  taken 
away  by  the  common  carriers.  Naturally  the  inbound 
tonnage  far  exceeds  the  outbound.  The  table  also 
shows  that  the  New  Jersey  railroads  handled  virtually 
twice  as  much  as  the  New  York  railroads. 

Table  2  shows  the  receipts  and  shipments  by  geo- 
graphical subdivisions  of  the  rail-borne  portion  of  these 
perishables.  It  is  seen  that  more  than  80  per  cent  of 
it  was  shipped  to  or  from  Manhattan  or  the  Bronx. 
We  are  concerned  most  in  the  inbound  tonnages. 
Figures  are  not  available  as  to  the  ultimate  destination 
of  it.     The  population  of  Brooklyn  and  Queens  is  not 


Table  2  —  Quantities  in  Toxs  or  Perishables  Received  and 
despatched  by  Rail  Within  Different  Geographical 
Subdivisions  During  1914 

Geographical    Subdivisions  Inbound  Outbound  Total 

Manhattan   and   the   Bronx 2,352,852  321,204  2,674,056 

Brooklyn   and   Queens 112,581  24,243  136  824 

New  Jersey  and  Statea  Island 389,922  68,702  458J624 

Total    2,855,355         414,149     8,269,504 


far  short,  however,  of  that  of  Manhattan  and  the  Bronx, 
nor  is  the  combined  population  of  Staten  Island  and 
the  New  Jersey  section  of  the  Port  District  far  below 
that  of  Brooklyn  and  Queens.  Evidently,  therefore, 
the  other  subdivisions  received  direct  far  le^s  of  perish- 
ables than  they  consumed,  and  drew  heavily  on  Man- 
hattan and  the  Bronx.  A  study  of  distribution  based 
on  a  trucking  survey  indicates  that  about  20  per  cent 
of  the  foodstuffs  received  at  Manhattan  pier  stations 
moves  from  these  stations  to  Brooklyn  and  Queens,  and 
that  5  per  cent  is  returned  by  truck  to  the  several  com- 
munities in  New  Jersey.  These  percentages,  however, 
take  no  account  of  perishables  distributed  to  other  sec- 
tions of  the  Port  from  Manhattan  from  other  than  its 
food  pier  stations. 

Perishable  foods  for  the  year  1014  measured  by 
weight  and  divided  into  four  general  classifications 
were  proportioned  as  follows:     Fruits  and  vegetables, 


41  per  cent;  milk,  29  per  cent;  fresh  meats,  dressed 
poultry  and  game,  22  per  cent;  dairy  products,  includ- 
ing butter,  cheese  and  eggs,  8  per  cent. 

History  of  the  Market  Sy&tem 

The  present-day  market  system,  with  its  primary, 
secondary  and  retail  markets,  its  commission  men, 
auctioneers  and  jobbers,  has  evolved  from  the  setting 
aside  of  a  certain  space  to  permit  the  farmer  to  bring 
his  goods  direct  to  the  consumer.  Before  long  the 
fanner  found  it  more  advantageous  to  dispose  of  his 
load  at  a  reduced  rate  to  one  or  a  few  individuals  than 
to  spend  the  time  necessary  to  parcel  it  out  in  small 
lots  to  the  user.  Thus  entered  the  middleman.  The 
buyer  at  the  market  found  that  he  could  turn  his 
money  over  more  quickly  by  disposing  of  his  goods  to 
the  retailer,  and  so  he  became  a  wholesaler.  As  trans- 
portation agencies  were  developed  and  it  became  pos- 
sible to  bring  foodstuffs  from  longer  distances,  there 
sprang  into  being  around  the  farmers'  market  dealers 
to  furnish  what  the  farmers  could  not. 

As  the  communities  grew  and  the  food-distribution 
system  expanded  in  every  way,  the  wholesaler  now 
receiving  very  large  quantities,  the  jobber  and  the 
secondary  market  appeared  between  the  wholesaler  and 
the  retailer,  relieving  the  wholesaler  of  the  necessity 
of  splitting  his  shipment  into  so  many  parts.  At  the 
same  time  the  retailers  at  such  points  found  it  profit- 
able to  group  themselves  in  retail  markets.  By  this 
time  the  producer  was  not  selling  his  goods  himself  at 
the  primary  market,  but  was  delegating  the  task  to  com- 
mission merchants  and  auctioneers. 

The  distinctions  between  those  having  to  do  with  food 
distribution  are  by  no  means  as  sharply  defined  as  the 
foregoing  sketch  would  indicate.  There  may  be  more 
or  fewer  middlemen.  There  may  be  wholesale  and 
retail  operations  at  the  same  market,  as  in  the  case  of 
some  of  the  newer  markets  in  New  Jersey.  The  sys- 
tem has  many  variations. 

First  Market  for  Farmers  and  Indians 

In  the  early  colonial  days  a  market  was  established 
at  Pearl  and  Whitehall  Streets,  New  York.  Farmers 
and  Indians  from  Long  Island  and  elsewhere  would 
bring  their  produce  in  boats,  and  the  buyers  would  go 
down  to  the  shore  to  meet  them.  Other  markets  were 
developed,  so  that  at  the  time  of  the  revolution  there 
were  five  markets,  all  below  the  present  City  Hall. 

Toward  the  end  of  the  eighteenth  century  the  first 
market  west  of  Broadway  was  established.  This  was 
the  predecessor  of  Washington  Market.  It  was  success- 
ful, and  its  business  increased  so  that  soon  after  the 
beginning  of  the  nineteenth  century  a  "new  market  was 
planned  on  the  present  Washington  Market  site.  The 
market  was  completed  in  1813,  and  the  standholders  in 
the  old  market  moved  to  the  new.  Provision  for 
farmers'  wagons  was  made  in  the  center  of  the  square. 
The  city  had  grown  considerably,  and  produce  came 
across  the  Hudson  River  as  well  as  from  Long  Island. 

In  the  early  days  butchers  were  licensed  and  were 
allowed  to  ply  their  trade  only  in  the  public  market, 
but  in  1814  the  restriction  of  the  sale  of  meats  to  public 
markets  in  one  ward  was  suspended  because  of  the  lack 
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of  a  market  in  that  vicinity.  By  1835  the  unlicensed, 
selling  of  meat  was  practised  to  a  considerable  extent, 
and  in  1843  an  ordinance  was  adopted  authorizing  the 
licensing  of  private  meat  shops.  There  were  in  1851 
334  licensed  shop  butchers  and  335  public  market 
butchers. 

By  this  time  the  market  had  become  largely  a  whole- 
sale market.  It  was  supplying  adjoining  cities  and 
villages  with  produce,  fruit  and  the  like,  and  the  limit 
of  its  capacity  had  been  reached.  There  was  con- 
siderable discussion  -whether  or  not  future  business 
would  warrant  reconstruction  of  the  plant  at  an  esti- 
mated cost  of  $375,000,  but  the  question  was  decided 
in  the  affirmative.  Expansion  was  meanwhile  pro- 
vided for  by  the  filling  in  of  the  space  west  of  Wash- 
ington Market  on  the  waterfront,  and  the  creation  there 
of  what  was  called  West  Washington  Market,  with 
sheds  and  butcher  stands.  It  is  stated  that  in  1862 
there  were  900  stands  in  the  two  markets,  that  300 
wagons  could  be  found  there  every  morning  and  that 
during  the  business  season  from  1,600  to  2,000  wagons 
paid  daily  for  the  privilege  of  selling  vegetables. 

Separation  Into  Wholesale  and  Retail  Elements 
Then  there  came  a  separation  of  this  expanded 
market  into  various  elements.  Wholesalers  and  jobbers 
in  increasing  numbers,  who  could  not  get  accommoda- 
tions in  the  market,  began  to  locate  in  the  blocks  north 
of  it.  The  farmers'  section  of  the  market  was  moved 
north  in  1874  to  the  present  Gansevoort  Market,  at 
Gansevoort  and  West  Streets.  Ten  years  later  West 
Washington  Market  was  moved  to  the  same  vicinity, 
but  between  West  Street  and  the  Hudson  River.  With 
it  went  the  wholesale  meat  and  poultry  business.  The 
original  Washington  Market,  occupying  the  block 
bounded  by  Fulton,  Washington,  Vesey  and  West 
Streets,  became  purely  a  retail  and  small  jobbing 
market.  The  wholesale  distributers  of  fruit,  produce 
and  groceries,  who  had  long  looked  to  the  railroads  and 
coastwise  steamships  rather  than  to  the  farmers  for  the 
bulk  of  their  supplies,  remained  in  the  territory  just 
north  of  Washington  Market  which  they  still  occupy. 
Upper  Manhattan  and  the  Bronx  drew  their  supplies 
from  Washington,  West  Washington  and  Gansevoort 
Markets  until  1891,  when  private  interests  established 
the  original  Harlem  Market  at  102nd  Street  and  First 
Avenue.  The  Westchester  Market,  at  Westchester  and 
Brook  Avenues,  the  Bronx,  was  established  about  1903 
by  several  meat  packers  for  the  distribution  of  dressed 
meats.  The  Bronx  Produce  House  was  built  by  the 
New  York,  New  Haven  &  Hartford  Railroad  in  1911 
at  its  Harlem  River  yard.  These  three  markets,  the 
Harlem,  the  Westchester  and  the  Bronx  Produce 
House,  are  now  the  chief  sources  of  supply  for  upper 
Manhattan  and  the  Bronx. 

Brooklyn 
Brooklyn,  up  to  1884,  used  lower  Fulton  Street  and 
adjoining  streets  as  a  market,  permitting  farmers  and 
local  gardeners  to  drive  there  and  sell  their  loads  at 
the  curb.  The  noise  and  numtar  of  wagons  became 
a  nuisance,  and  in  1884  the  city  established  the  Walla- 
bout  Market  on  the  East  River  in  the  vicinity  of  the 
Navy  Yard.  This  market  developed  rapidly  in  accord- 
ance" with  a  carefully  worked-out  plan.     It  receives  a 


considerable  amount  of  produce  from  Long  Island 
farmers,  but  the  bulk  of  its  supplies  are  trucked  from 
the  primary  market  in  Manhattan. 

Neither  Queens  nor  Richmond  have  made  a  suc- 
cessful attempt  to  establish  markets  of  their  own,  and 
both  depend  on  the  primary  market  —  or,  in  the  case 
of  Queens,  on  the  secondary  Wallabout  Market. 

In  New  Jersey  communities  the  evolution  has  not 
proceeded  so  far,  and  such  markets  as  exist  are  in  the 
main  both  wholesale  and  retail.  Like  the  farmers' 
markets  on  the  east  side  of  the  Hudson,  a  large  part  of 
the  wares  are  of  a  sort  the  farmers  cannot  supply,  and 
are  trucked  from  the  primary  market  in  Manhattan. 

Markets  in  New  York 

The  markets  in  the  Port  District  on  the  New  York 
side  of  the  Hudson  River,  all  of  which  are  within  the 
limits  of  New  York  City,  can  be  classified  as  primary, 
secondary  and  retail.  The  retail  markets,  of  which 
there  are  about  six  in  present  operation,  handle  only 
a  very  small  percentage  of  the  food  consumed  within 
the  city,  and  are  of  little  significance  in  the  port  prob- 
lem. It  should  be  noted,  however,  that  the  term  Wash- 
ington Market  is  applied  both  to  the  officially  desig- 
nated retail  market  on  the  block  bounded  by  Fulton, 
West,  Vesey  and  Washington  Streets,  and  to  the  group 
of  stores  of  wholesalers,  jobbers  and  commission  men 
extending  to  the  north.  The  latter,  though  an  out- 
growth of  the  former,  is  now  quite  independent  of  it 
and  is  the  nucleus  of  the  primary  market.  This  pri- 
mary market  is  the  Washington  Market  in  which  the 
student  of  the  port  problem  is  interested. 

There  are  six  of  what  may  be  designated  secondary 
markets — West  Washington,  Gansevoort,  Harlem, 
Westchester,  Bronx  Produce  House  and  Wallabout. 

Besides  these  markets  there  are  wholesale  fish 
markets  and  a  wholesale  oyster  market,  which  will  be 
discussed  separately. 

There  is  no  secondary  market  in  Staten  Island  and 
none  in  Queens.  The  city  some  time  ago  acquired  land 
for  a  market  near  Thirty-ninth  Street,  Brooklyn,  but 
has  not  developed  it. 

Central  Primary  Market 

The  central  primary  market  comprises  an  area  of 
about  58  acres,  from  Fulton  Street  to  Laight  Street 
and  from  Hudson  Street  to  West  Street,  together  with 
a  number  of  Hudson  River  piers  opposite  this  district 
which  are  used  primarily  for  the  receipt  and  sale  of 
foodstuffs.  The  streets  in  the  district  are  lined  with 
the  stores  of  food  wholesalers,  jobbers  and  commission 
men,  and  there  are  also  dry-storage  and  cold-storage 
warehouses  for  holding  certain  of  these  foodstuffs. 
The  West  Side  freight  line  of  the  New  York  Central 
comes  into  and  terminates  in  the  district,  and  the  New 
York  Central  also  handles  a  large  amount  of  food  at 
its  pier  stations  in  the  vicinity. 

Foods  coming  to  the  district  arc  handled  in  a  variety 
of  ways.  Even  foods  of  the  same  character  originating 
in  different  parts  of  the  country  are  not  always  handled 
in  the  same  manner,  but  each  class  of  trade  has  its  own 
traditions.  Western  fruit,  for  example,  comes  in 
almost  entirely  over  the  Erie  Railroad,  which  special- 
izes in  that  service,  and  is  delivered,  in  cars  on  floats, 
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at  Piers  20  or  21,  Hudson  River,  at  Chambers  and 
Duane  Streets.  The  cars  are  placed  at  the  pier  in  the 
evening  and  are  unloaded  during  the  night  Advance 
notices  have  been  sent  to  the  consignees,  whose  repre- 
sentatives see  that  the  goods  are  arranged  on  the  piers 
conveniently  for  the  sales.  Sales  begin  early  the  fol- 
lowing morning.  Citrus  fruits  are  usually  sold  at 
auction,  although  private  sales  are  sometimes  arranged 
when  favorable  opportunities  occur.  Other  fruits  are 
disposed  of  either  at  auction  or  by  private  sales.  The 
sales  are  made  to  jobbers  on  the  streets  just  east,  to 
jobbers  in  the  Harlem,  Westchester  and  Wallabout 
secondary  markets,  to  a  few  large  retailers  and  a  few 
large  hotels,  and  to  dealers  from  Yonkers,  Newark, 
Paterson,  Perth  Amboy,  New  Brunswick  and  even 
Stamford  and  Bridgeport. 

The  buyers  from  distant  points  generally  use  large 
motor  trucks,  reach  the  market  early  and  remove  their 
goods  promptly.  Those  in  the  primary  district  nedr 
by,  using  horse-drawn  trucks  to  a  greater  extent,  gen- 
erally make  several  trips  to  the  piers  and  pile  their 
wares  along  the  sidewalks  for  the  next  day's  sales. 
The  walks  are  well  filled  by  nightfall,  and  trucks  may 
be  found  throughout  the  day  transporting  these  goods 
from  one  to  fifteen  blocks. 

Early  the  following  morning — at  one  o'clock  in 
summer  and  five  o'clock  in  winter — sales  begin  from 
the  sidewalks  of  these  central-market  jobbers.  The 
buyers  are  the  jobbers  of  the  secondary  markets  in 
New  York,  of  the  markets  of  the  New  Jersey  com- 
munities and  of  communities  outside  the  Port  District 
—  some  of  the  same  dealers  who  were  at  the  pier  sales 
the  day  before,  but  in  general  the  smaller  ones,  who  are 
unable  to  buy  in  the  quantities  required  at  the  piere. 
By  8  a.  m.  the  stocks  of  these  local  dealers  are  usually 
well  depleted,  and  the  goods  are  taken  inside  the  stores. 
During  the  day  a  fresh  stock  is  assembled  on  the  side- 
walks, and  the  next  night  the  sale  is  repeated. 

Thus  if  a  carload  of  oranges  arrives  at  Jersey  City 
Monday  the  oranges  are  auctioned  off  at  Pier  20  or  21 
Tuesday  morning.  They  may  go  upon  the  table  of  the 
large  hotel  or  into  the  store  of  the  large  retailer  the 
same  day.  Some  of  them,  however,  will  probably  go 
to  the  Washington  Street  jobber  and  stand  on  the  side- 
walk most  of  Tuesday  and  Tuesday  night.  A  small 
jobber  from  Wallabout  Market  may  buy  them  from  the 
Washington  Street  jobber  and  remove  them  early  Wed- 
nesday morning,  trucking  them  the  four  miles  or  so  to 
his  stand.  They  will  go  on  sale  at  Wallabout  that  day, 
but  will  probably  not  be  bought  and  taken  away  by  the 
Brooklyn  or  Queens  retailer  until  early  the  following 
morning,  so  that  the  consumer  will  not  get  his  chance 
at  them  until  Thursday.  They  have  been  in  the  Port 
District  three  days,  during  which  time  they  have  stood 
on  sidewalks  and  been  handled  and  rehandled,  trucked 
and  trucked  again,  subject  to  excessive  heat  in  summer, 
excessive  cold  in  winter. 

Florida  fruit  and  produce  follow  substantially  the 
same  course,  but  arrive  at  Pier  27,  28  or  29  of  the 
Pennsylvania  at  Hubert  and  Laight  Streets.  Produce 
from  southern  New  Jersey,  on  the  other  hand,  arriving 
over  either  the  Pennsylvania  or  Central  of  New  Jersey, 
is  unloaded  at  team  yards  in  Jersey  City  and  trucked 


over  to  the  primary  market,  usually  to  commission  men. 
Ordinarily  this  procedure  consumes  more  time  than 
the  other. 

A  large  amount  of  food  also  comes  in  via  the  coast- 
wise steamships  —  the  Clyde  and  Mallory  lines  from 
the  south,  the  Fall  River  line  and  the  Eastern  Steam- 
ship Company  from  the  north.  Some  also  comes  down 
the  Hudson  via  the  Central  Hudson  Steamboat  Com- 
pany and  the  Catskill  Evening  Line. 

The  streets  in  the  primaiy  market  district  are  nar- 
row, especially  Washington  Street,  around  which  the 
stores  are  grouped.  The  stores  are  mostly  old  two, 
three  and  four-story  structures,  which  serve  mainly  to 
receive  the  goods  left  over,  the  selling  being  done  on  the 
sidewalks.  The  sidewalks  are  piled  high  and  often 
nearly  blocked  with  the  goods,  and  the  streets  are  badly 
congested,  as  some  of  the  accompanying  photographs 
show.  There  is  congestion  at  the  piers,  caused  by  the 
attempts  to  remove  the  foodstuffs  through  a  few  bottle 
necks;  congestion  at  the  ferries,  caused  by  the  large 
amount  of  food  trucked  from  the  team  tracks  in  New 
Jersey  to  the  primary  market  and  back  from  the 
primaiy  market  to  New  Jersey  retailers;  congestion  in 
the  interior  streets,  caused  by  the  currents  and  cross 
currents  of  trucks  delivering  goods  to  and  taking  them 
from  the  piles  on  the  sidewalks. 

Secondary  Markets 

West  Washington  Market  —  Wesr  Washington 
Market,  originally  the  overflow  from  Washington 
Market,  retained  its  name  when  moved  uptown  to  its 
present  site,  bounded  by  Bloomfield,  West  and  Ganse- 
voort  Streets  and  Thirteenth  Avenue. 

This  market  is  devoted  almost  exclusively  to  meat 
and  live  poultry,  handling  only  a  small  amount  of 
dressed  poultry,  eggs,  fruit  and  vegetables.  The  large 
meat  packers  rent  a  number  of  stalls  with  New  York 
Central  track  delivery,  and  with  the  many  meat  jobbers 
occupy  about  two-thirds  of  the  market  and  do  perhaps 
two-thirds  of  the  business.  The  market  also  supplies 
the  1,500,000  Hebrew  population .  of  New  York  with 
live  poultry  through  some  175  chicken  slaughterhouses 
throughout  the  city.  The  greater  part  of  the  poultry 
comes  to  Hoboken  over  tho  Lackawanna  Railroad  and 
is  trucked  from  the  special  poultry  yard  there. 

The  market  covers  an  area  of  nearly  3%  acres,  on 
which  are  ten  two-story  brick  buildings  in  blocks 
180x50  ft.  of  forty  stands  each,  with  streets  between 
about  40  ft.  wide.  The  buildings  are  in  fair  condition. 
Both  land  and  buildings  are  owned  by  the  city,  but  all 
interior  improvements,  including  refrigerating  facili- 
ties, were  put  in  at  the  expense  of  the  lessees.  At  the 
time  the  market  was  visited  by  the  Commission's  in- 
vestigator  all  of  the  buildings  were  occupied.  In  1918 
the  operation  of  the  market  showed  a  profit  to  the  city. 

Though  located  on  the  waterfront,  West  Washington 
Market  makes  no  use  of  water  facilities.  All  supplies 
are  trucked  to  it  except  those  to  the  companies  that  have 
New  York  Central  trackage.  The  market  obstructs  the 
Marginal  Way  and  blocks  waterfront  improvements 
long  since  planned.  Opposition  to  its  removal  has  thus 
far  been  successful. 

From  certain  angles  West  Washington  might  be  con- 
sidered a  primary  market. 
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Qansevoort  Market — Diagonally  across  West  Street 
from  West  Washington  Market  is  Gansevoort  Market, 
on  an  open  square  of  about  9.\/A  acres  in  the  block 
bounded  by  Little  West  Twelfth,  Washington,  Ganse- 
voort and  West  Streets.  This  is  strictly  a  farmers' 
and  gardeners'  market,  so  reserved  by  ordinance,  and 
supplied  with  roadways  and  walks  for  their  convenience. 
There  is  room  in  the  market  for  about  300  farmers' 
wagon  a. 

At  the  height  of  the  season  some  250  farmers'  trucks 
loaded  with  produce  are  found  here,  half  of  them  com- 
ing from  Long  Island,  nearly  as  many  from  New 
Jersey  around  Hackensack  and  a  few  from  Staten 
Island,  all  within  thirty  miles  of  New  York.  Business 
begins  at  daylight,  and  by  9  a.  m.  the  farmers  have 


The  sales  are  mostly  wholesale,  to  retailers 
between  Seventy^second  Street,  New  York,  and  New 
Rochella  It  is  estimated  that  from  1,200  to  1,500 
wagons  come  here  from  retail  stores,  in  addition  to 
about  200  pushcart  and  wagon  peddlers. 

Westchester  Market — About  1903  several  meat 
packers  established  distributing  stations  at  Westchester 
Avenue  near  the  present  railroad  freight  yard.  Six 
years  later  the  yard  was  built  and  the  distributing 
stations  were  transferred  to  the  west  side  of  Brook 
Avenue.  Tunnels  were  provided  under  the  street  to 
the  yard  tracks.  A  large  refrigerating  plant  was  built 
at  this  time  on  the  south  side  of  Westchester  Avenue, 
with  rail  delivery.  This  building  houses  wholesale 
meat  establishments  facing  on  the  avenue  and  provided 


Citrus  Fruits  from  California  on  Display  for  Auction  at  Railroad  Pier  —  Hudson  River,  Manhattan 


mostly  sold  out  to  retailers  and  hucksters.  The  retailers 
are  chiefly  from  south  of  Seventy-second  Street,  Man- 
hattan, and  from  Jersey  City  and  Hoboken. 

The  city  makes  a  small  charge  for  each  team,  but  in 
1918  it  did  not  clear  the  expenses  of  operating  the 
market  when  account  is  taken  of  interest  and  Joss  of 
taxes. 

In  the  adjacent  streets  are  numerous  wholesale  stores 
handling  the  meat,  fruit  and  groceries  that  the  farmers 
cannot  furnish,  and  doing  a  heavy  business. 

Harlem  Market  —  Harlem  Market  at  First  Avenue 
and  102d  Street,  Manhattan,  is  a  private  enterprise 
established  in  1891  by  the  Harlem  Market  Company, 
Ltd.,  as  a  farmers'  market.  The  market  proper  occu- 
pies the  block  bounded  by  102d,  103d  and  Exterior 
Streets  and  First  Avenue,  about  ?>%  acres,  and  houses 
about  thirty-three  wholesale  produce  stores.  The  in- 
terior of  the  block  is  reserved  for  the  farmers'  trucks. 

Produce  is  brought  by  the  farmers,  of  whom  about 
75  per  cent  come  from  Long  Island,  15  per  cent  from 
the  Bronx  and  Westchester  County  and  10  per  cent 
from  New  Jersey.  They  bring  a  maximum  of  200 
loads  daily. 

Grouped  about  the  market  in  the  neighboring  streets 
are  about  100  stores,  and  these  with  the  thirty-three 
in  the  market  proper  supply  the  goods  that  the  farmers 


with  truck  platforms  in  the  rear,  as  well  as  with  track 
facilities. 

Westchester  Market  is  now  the  distributing  center 
of  the  Bronx  for  Western  dressed  meats  and  poultry. 
It  also  docs  a  large  business  in  dairy  products,  non- 
perishables  and  fish.  The  meats  and  poultry  are  re- 
ceived direct  by  rail  by  the  packers.  The  dairy 
products  and  non perishables  are  in  part  received  direct 
and  in  part  bought  and  trucked  from  the  primary 
market.  The  fish  is  trucked  from  the  Fulton  fish 
market. 

Bronx  Produce  House  —  In  1911  the  New  York, 
New  Haven  &  Hartford  Railroad  built  the  Bronx 
Produce  House  at  its  Harlem  River  yard.  The  whole- 
sale fruit  and  vegetable  dealers  in  the  Bronx  were 
brought  together  here,  and  the  plant  ie  now  the  whole- 
sale market  for  potatoes  in  the  Bronx  and  upper  Man- 
hattan. It  also  handles  considerable  quantities  of 
apples,  cabbages,  onions,  turnips  and  seasonal  special- 
ties. The  northern  potatoes  come  mainly  direct  by 
rail,  in  carload  lots;  other  products  also  come  direct 
by  rail  but  are  to  a  large  extent  trucked  from  the  pri- 
mary market. 

The  Bronx  has  shown  perhaps  more  tendency  than 
any  other  borough  of  New  York  to  break  away  from 
dependence  on   the  primary  market.      This  is  partly 
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attributable  to  the  direct  lail  service  of  two  railroads 
together  with  the  float-bridge  terminals  of  several 
others,  and  partly  to  the  long  trucking  distances  from 
the  primary  market. 

Walhbout  Market — Wallabout  Market  is  a  farmers' 
and  jobbers'  market.  It  is  located  on  Flushing 
Avenue,  east  of  the  New  York  Navy  Yard,  on  a  tract 
bounded  by  Flushing,  Clinton  and  East  Avenues  and 
Wallabout  Basin.  Since  it  was  established  in  1884  it 
has  been  enlarged  from  time  to  time  and  it  now  covers 
about  29  acres.  It  has  modern  brick  buildings  of  uni- 
form design. 

Toward  the  rear  of  the  market  is  the  largest  fanners' 
market  in  New  York,  occupying  an  area  of  4%  acres. 
This  will  accommodate  about  400  teams,  and  is  full 
at  times.  Long  Island  produce  is  brought  here  direct, 
from  distances  up  to  30  miles.  The  market  supplies 
virtually  all  of  the  retail  stores  in  Brooklyn,  but  there 
are  practically  no  sales  direct  to  consumer.  There  are 
326  lots,  nearly  all  of  which  are  built  on.  There  were 
130  lessees  at  the  t'me  the  market  was  visited.  The 
market  has  kept  paco  with  the  growth  of  Brooklyn, 
and  there  has  been  little  overflow  into  stores  outside 
of  the  market. 

The  city  owns  the  land.  The  tenants  own  the  build- 
ings, but  are  obliged  to  make  them  conform  in  appear- 
ance with  the  standard  adopted.  The  market  has  been 
operated  at  a  small  annual  loss,  after  interest  on  in- 
vestment aaid  loss  of  taxes  are  taken  into  account. 

Five  railroads,  New  York  Central,  Pennsylvania, 
Erie,  Lehigh  Valley  and  Baltimore  &  Ohio,  have 
freight  stations  near  by,  and  the  Lackawanna  has  one 
not  far  away.  Two  meat-packing  establishments  have 
facilities  for  taking  their  goods  direct  from  cars  on 
floats.  Nevertheless,  as  set  forth  previously,  the  job- 
bers depend  largely  on  the  primary  market  in  Man- 
hattan for  their  goods,  and  probably  three-fourths  of 
the  fruit  and  produce  handled  is  trucked  from  the 
primary  market  or  the  Hudson  River  piers. 

PlJSIICABT  AND  WAOOX  PEDDLERS 

Pushcart  and  wagon  peddlers,  particularly  the 
former,  are  important  factors  in  the  retailing  of  perish- 
aible  foodstuffs.  The  pushcart  peddlers  operate  in  the 
lower  East  Side  of  Manhattan  and  other  crowded  sec- 
tions. Their  carts  are  ranged  along  the  curbs,  and  are 
virtually  the  retail  stores  of  their  districts  for  the 
commodities  they  handle.  Naturally  the  peddlers  can 
carry  only  small  stocks,  but  they  have  little  overhead 
expense. 

The  wagon  peddlers  pass  through  the  streets  in 
various  parts  of  the  city  and  call  out  their  wares.  They 
ordinarily  keep  moving  and  do  not  concentrate  in  cer- 
tain districts.  They  compete  with  the  fruit  and 
vegetable  stores  in  specialties,  rather  than  take  the 
place  of  the  stores. 

The  pushcart  and  wagon  peddlers  obtain  their  sup- 
plies either  from  the  farmers  at  the  farmers'  markets 
or  from  the  smaller  jobbers  in  the  primary  or  secondary 
markets. 

Markets  in  New  Jersey 

Nearly  all  of  the  larger  communities  in  New  Jersey 
have  markets  which  correspond  in  a  general  way  with 


the  nucleus  is  a  farmers"  market,  but  generally  also, 
as  in  the  case  of  the  secondary  markets  in  New  York, 
the  farmers  sell  their  loads  to  dealera  rather  than  to 
individual  consumers,  and  around  the  farmers'  open 
spaces  have  grown  up  wholesale  stores  to  supply  what 
the  farmer  cannot.  Here,  as  at  Wallabout  and  Harlem 
Markets,  the  wholesalers  obtain  their  goods  in  the 
main  from  the  primary  market  in  New  York.  For 
example,  fruit,  vegetables  and  fish  are  trucked  in  large 
quantities  from  New  York  to  the  Center  Market  in 
Newark,  the  largest  of  the  New  Jersey  markets. 

Although  all  Southern  fruits  and  vegetables  brought 
to  the  Port  by  the  Pennsylvania  Railroad  pa«3  through 
Newark  and  Jersey  City,  and  perishables  brought  by 
the  other  New  Jersey  railroads  pass  through  one  or 
more  of  the  New  Jersey  communities,  nearly  all  of  the 
railroad-borne  food  consumed  in  the  New  Jersey  sec- 
tion of  the  Port  District  comes  to  New  York  City  first 
—  even  to  the  team-track  goods  unloaded  in  Jersey  City 
or  Hoboken  and  trucked  to  the  Washington  Street 
market, 
the  secondary  markets  in  New  York  Citv.     Generally 


Different  Procedure  Regarding  Certain  Foods 

Certain  important  foods  either  do  not  pass  through 
markets  at  all  or  go  through  special  markets.  The 
most  important  of  these  foods,  some  of  which  have 
already  been  touched  upon,  are  milt  dressed  meat, 
live  stock,  fish  and  ovsters. 

Milk 

Milk  comes  to  the  Port  District  chiefly  by  rail  in 
special  fast  trains,  the  cars  being  of  the  general  char- 
acter of  express  cars.  The  trains  arrive  mostly  at 
night  and  the  milk,  in  cans,  is  unloaded  at  covered 
platforms  at  the  waterfront  yards.  From  the  plat- 
forms it  is  hauled  in  trucks  of  large  or  small  capacity 
to  the  stations  of  the  distributing  companies  scattered 
throughout  the  district.  There  are  two  large  distribute 
ing  companies  and  nearly  a  score  of  small  ones.  From 
the  distributing  stations  wagons  go  out  to  make  house- 
to-house  and  store-to-store  deliveries  of  bottled  milk, 
while  loose  milk  is  also  available  in  cans  for  the  retail 
stores  and  restaurants. 

The  Port  of  New  York  draws  its  milk  supply  from 
a  wide  area  reaching  200  or  300  miles  from  the  Port 
in  almost  every  direction.  (At  the  time  of  the  milk 
strike  early  in  1919,  when  the  regular  producers  held 
back  their  supply,  milk  was  brought  from  as  far  west 
as  Ohio  and  Michigan.)  The  New  York  Central, 
West  Shore,  Ontario  &  Western,  Lackawanna,  Erie, 
Pennsylvania,  Lehigh  Valley  and  Central  of  New 
Jersey  each  brings  from  one  to  four  train  loads  daily. 
The  greater  part  of  it  is  unloaded  in  New  Jersey  and 
trucked  across  the  Hudson  River. 

Dressed  Meat 

Dressed  meat  comes  in  the  main  to  the  numerous 
stations  of  about  six  large  packers  distributed  through 
different  parts  of  New  York,  Jersey  City  and  the 
other  communities  of  the  Port     Cold-storage  facilities 
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are  a  necessary  adjunct  of  the  dressed-meat  trade,  and 
usually  the  cars  of  meat  are  unloaded  at  stations  pro- 
vided with  cold-storage  facilities. 

This  system  largely  eliminates  the  central  primary 
market  as  a  factor  in  the  distribution  of  dressed  meat. 
West  Washington  Market  may  be  regarded  as  the 
primary  market  for  this  trade,  although  the  meat  job- 
bers in  the  secondary  market  may  get  their  wares  from 
any  of  the  packers'  distributing  stations. 

Live  Stock  and  Live  Poultry 
Live  stock  comes  to  one  of  several  stockyards  on  the 
New  Jersey  waterfront  or  to  that  of -the  New  York 
Central  at  Sixtieth  Street,  Manhattan.  There  are  a 
number  of  slaughterhouses  throughout  Manhattan  and 
Brooklyn,  almost  all  of  them  on  the  waterfront.  Ordi- 
narily the  animals  are  floated  to  them  on  special  cattle 
barges,  although  during  the  marine  strikes  of  1919 
special  permits  were  gran-ted  to  allow  them  to  be  driven 
through  the  streets  at  night 

There  are  also  slaughterhouses  at  or  near  the  stock- 
yards in  New  Jersey,  near  also  to  cold-storage  plants. 


Live  poultry  is  brought  to  the  Port  District  largely 
by  the  Lackawanna  Railroad,  which  has  a  special  poul- 
try yard  and  platforms  in  Hoboken.  The  poultry  is 
trucked  from  this  yard  to  the  wholesale  poultry  market 
at  West  Washington  Market  and  subsequently  killed  at 
one  of  the  numerous  chicken  slaughterhouses  through- 
out the  Port  District.  The  railroad  makes  an  allow- 
ance for  the  cost  of  trucking  from  the  railroad  yard  to 
the  market. 

Fish 

Practically  the  entire  supply  of  fish  for  New  York 
City  and  vicinity,  as  well  as  a  large  amount  for  interior 
points,  passes  through  the  Fulton  wholesale  market,  at 
the  foot  of  Fulton  Street,  East  River,  Manhattan.  The 
market  occupies  Piers  17  and  18  and  the  bulkhead 
sheds  adjoining.     It  was  established  in  1821. 

The  piers  are  narrow,  open  piers,  and  are  used  only 
for  unloading  the  small  percentage  of  fish  brought 
in  direct  by  fishing  vessels.  The  business  of  the  market 
is  transacted  mainly  in  the  bulkhead  sheds,  which  are 
steel-frame  and  concrete  buildings  divided  into  some 
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forty  stalls  occupied  by  two  or  three  large  dealers  and 
a  number  of  independent  dealers.  On  the  west  side  of 
South  Street  is  the  original  Fulton  Market,  a  structure 
now  used  mainly  for  other  purposes  than  the  handling 
of  fish.  The  piers,  bulkhead  sheds  and  the  original 
market  building  are  all  owned  by  the  city. 

As  previously  stated,  only  a  comparatively  small 
amount  of  fish  is  brought  to  the  market  direct  from 
the  sea.  The  greater  part  of  the  supply  comes  by  rail  — 
from  New  England,  the  Great  Lakes,  California  and 
numerous  other  districts.  It  is  shipped  largely  by 
express.  It  is  packed  with  crushed  ice  in  wooden  boxes 
and  the  'boxes  are  carried  in  refrigerated  cars.  A  large 
amount  of  fish  is  atao  brought  in  daily  by  the  Fall 
River  and  other  Sound  steamers.  As  the  market  is 
not  adjacent  to  either  the  principal  railroad  stations 
or  the  piers  of  the  Sound  lines,  the  fish  have  to  be 
trucked  to  the  market.  After  sale  they  must  be 
removed  by  the  same  means. 

Conditions  are  not  attractive  at  the  fish  market. 
The  cramped  quarters  and  complete  lack  of  protection 
against  flies  in  the  bulkhead  sheds,  the  frequent  empty- 
ing of  fish'  on  the  unclean  floors  of  the  piers,  the 
repeated  pitchforking,  causing  the  breaking  down  of 
the  flesh  tissues  and  the  beginning  of  decay,  are  all 
factors  in  the  unattractiveness. 

Arrivals  of  fiah  are  very  irregular.  At  times  the 
market  is  glutted,  and  the  surplus  fish  are  trucked  to 
one  of  three  or  four  plants  existing  for  the  purpose, 
and  there  frozen.  These  facilities  are  inadequate  in 
capacity,  and  are  often  unable  to  handle  all  of  the 
entire  surplus.  They  are  also  somewhat  remote  from 
the  market  —  one  in  fact  in  New  Jersey  outside  of  the 
Port  District  requiring  reehipment  by  express  to  the 
plant.  When  the  frozen  fish  leave  the  cold-storage 
plants  as  the  demand  dictates  they  again  pass  through 
the  Fulton  Market, 

There  is  a  fresh-water  fish  market  at  Peck  Slip,  in 
old  stores.  The  supply  comes  in  by  rail,  mainly  by 
express.  The  buildings  are  old  and  almost  wholly 
lacking  in  sanitary  arrangements.  The  fish  are  handled 
largely  on  the  sidewalks,  exposed  to  the  sun  and  in  the 
way  of  pedestrians.  This  market  may  be  regarded 
as  part  of  the  Fulton  market,  as  fresh-water  fish  are 
also  bandied _at  the._Fnlton  market  proper. 

Oysters 

* 

! Waterfront  facilities  for  .the  ovster  industry  are 
reserved  by  the  charter  of  the  City  of  New  York. 
Formerly  the  space  reserved  was  on  the  Hudson  River 
waterfront  at  Gansevoort  Street.  About  1912  it  was 
removed  to  the  foot  of  Pike  Street,  East  River,  Man- 
hattan. Part  of  Pier  32  and  adjoining  bulkhead  space 
arb  occupied  by  oyster  'boats.  The  dealers  own  or  lease 
the  oyster  beds,  cultivate  and  gather  the  oysters  and 
brjing  them  to  market  with  their  own  boats  and  men. 

lAbout  A  million  bushels  of  oysters  and  clams  pass 
annually.  Ihrough  the  market,  50  per  cent  for  the  Port 
District  and  50  per  cent  for  shipment  to  interior  points. 
Pdrhaps  250,000  bushels  pass  direct  to  the  consumers. 
OystMf  are:  also  .-sold  at  wholesale  in  the  Fulton  Fish 
Mirketfand  adjacent  wholesale -stores. 


Potatoes 

Potatoes,  onions  and  certain  other  food  shipped  in 
bulk  are  to  a  large  extent  unloaded  at  the  team-track 
yards  of  the  Ne\fr  York  Central  and  other  railroads  on 
the  West  Side  between  Twenty-fifth  and  Fortieth 
Streets,  at  the  Bronx  Produce  House  and  at  team-track 
yards  in  Brooklyn.  They  are  sold  in  various  ways  to 
jobbers,  retailers  and  hucksters. 

Susceptibility  of  System  to  Derangement 

.  This  complicated  system  of  food  distribution  is  easily 
deranged.  Aside  from  the  uncoordinated  dumping  on 
the  market  at  one  t'me  of  goods  from  all  parts  of  the 
country  and  the  withholding  at  another  time  of  goods 
for  more  favorable  prices,  which  result  in  a  succession 
of  glutted  markets  and  shortages;  and  the  wastage,  loss 
of  freshness  or  total  destruction  of  perishables  because 
of  excessive  heat,  excessive  cpld  or  other  adverse  cir- 
cumstances; the  Port  had  several  instructive  if  painful 
opportunities  last  year  to  see  the  possible  effect  of 
strikes  among  those  employed  in  the  operation  of  the 
system.  Because  of  a  dispute  between  the  milk  dis- 
tributers and  the  dairymen  who  supply  them,  the  nor- 
mal supply  of  milk  was  cut  off,  and  such  as  could  be 
had  was  brought  from  more  distant  points.  Several 
strikes  of  the  men  operating  harbor  craft  brought  about 
a  complete  suspension  of  car-float  service,  so  that  food 
arriving  at  the  New  Jersey  waterfront  could  come  no 
farther  except  by  the  one  ferry  running,  by  the  emer- 
gency use  of  the  Pennsylvania  tunnels  or  by  rerouting 
via  Poughkeepsie  or  some  other  point  up  the  Hudson 
River.  In  a  later  strike  the  food  arrived  at  the  pier 
stations,  but  came  near  rotting  there  because  striking 
longshoremen  would  not  unload  the  cars. 

Several  pages  in  the  Commission's  progress  repprt 
of  April  8,  1919,  were  devoted  to  the  general  strike  of 
marine  workers  of  January  9-11,  1919,  and  it  is  not 
necessary  to  review  those  detaila  Neither  this  strike 
nor. any  of  the  others  lastecf  long  enough  to  result  .in 
actual  famine,  and  in  fact  they  were  more  or  less 
reassuring  as  showing  that  reserve  stocks  are  likely  to 
be  available  and  means  can  'be  found  to  tide  over  emer- 
gencies. Nevertheless,  the  strikes  might  have  lasted 
much  longer  than  they  did,  and  it  is  certainly  question- 
able whether  the  entire  Port  District  should  be  so 
nearly  dependent  upon  the  continuous  functioning  of 
so  vulnerable  a  system,  with  its  one  relatively  small  and 
overworked  primary  market. 

Supervision  of  Food  Supply  and  Distribution 

Several  agencies,  Federal,  State,  municipal  and  pri- 
vate, are  in  existence  for  the  purpose  of  supervising 
and  controlling  the  supply  and  distribution  of  food. 

Federal  Supervision 

The  Bureau  of  Markets,  United  States  Department 
of  Agriculture,  has  an  office  in  New  York  City  with 
divisions  covering*  (1)  dairy  products,  (2)  fruits  and 
vegetables  and  (3)  live  stock  and  meats.  Each  division 
issues  daily  market  reports  giving  wholesale  market 
prices,  quantities  received,  conditions  at  shipping 
points  and  comparisons  with  other  wholesale  markets. 


Markets  and  Food  Distribution 


339 


The  Department  of  Agriculture  has  established 
standard  grades  of  many  products,  as  well  as  standard 
packages,  and  it  often  acts  as  arbiter  between  shipper 
and  consignee  in  the  matter  of  disputes  over  the  quality 
of  goods.  Meat  is  inspected  where  the  animals  are 
slaughtered,  and  the  cattle  markets  are  licensed  and 
supervised.  Much  work  has  also  been  done  in  the  mat- 
ter of  'better  packing  and  transportation  of  perishables. 

State  Supervision 

New  York  —  On  June  6,  1917,  the  Farms  and 
Markets  Law  of  New  York  was  passed.  It  consoli- 
dated the  former  Departments  of  Agriculture,  Foods 
and  Markets,  and  Weights  and  Measures,  and  the  cold- 
storage  administration  carried  on  by  the  State  Depart- 
ment of  Health,  into  the  new  Department  of  Farms 
and  Markets.  This  is  controlled  by  a  council  of  eleven 
members,  serving  for  10-year  terms.  The  department 
has  two  divisions,  the  Division  of  Agriculture  and  the 
Division  of  Foods  and  Markets,  the  former  having  to 
do  with  the  production  of  foods  and  the  latter  with 
the  inspection  and  marketing  of  them.  The  Division 
of  Foods  and  Market®  has  six  bureaus  as  follows : 
(1)  Bureau  of  Markets  and  Storage,  (2)  Bureau  of 
Co-operative  Associations,  (3)  Bureau  of  Licenses, 
(4)  Bureau  of  Weights  and  Measures,  (5)  Bureau  of 
Food  Products  and  (6)  Bureau  of  Food  Standardiza- 
tion. The  division  at  large  has  an  office  in  New  York 
City  which  carries  on  the  work  of  all  the  bureaus. 

The  division's  work  is  partly  in  the  nature  of  enforce- 
ment of  existing  laws,  such  as  the  cold-storage  laws, 
the  laws  relating  to  the  licensing  of  commission  mer- 
chants, milk-gathering  stations  and  public  cold-storage 
warehouses,  and  the  weights  and  measures  laws;  partly 
laboratory  work  for  research  purposes  or  for  the  prepa- 
ration of  cases  against  food  adulteration;  and  partly 
ah  educational  and  news  service.  In  connection  with 
the  latter  function  the  division  issues  daily,  weekly  and 
monthly  bulletins  apprising  farmers  and  producers 
throughout  the  State  of  market  prices  and  the  con- 
ditions and  needs  of  the  market. 

New  Jersey- — New  Jersey  has  a  Department  of 
Agriculture,  organized  in  accordance  with  the  laws  of 
1916.  It  has  three  bureaus  covering  (1)  the  animal 
industry,  (2)  lands,  crops  and  markets  and  (3)  statis- 
tics and  inspection.  The  State  Board  of  Agriculture 
controlling  the  department  has  eight  non-salaried  mem- 
bers, chosen  at  a  convention  from  delegates  represent- 
ing county  boards  and  local  granges,  and  nine  or  ten 
associations  concerned  in.  food  supply.  The  Depart- 
ment of  Agriculture  has  been  active  in  the  establish- 
ment of  farmers'  markets  in  the  New  Jersey  cities,  and 
has  a  weekly  market-news  service  for  the  benefit  of 
New  Jersey  farmers,  who  supply  a  great  amount  of 
produce  to  the  Port 

Municipal  Supervision 

New  York  City —  New  York  City  exercises  juris- 
diction over  markets  and  food  distribution  through  two 
departments,  the  Department  of  Health  and  the  Depart- 
ment of  Public  Markets.  The  Department  of  Health 
has  authority  to.  enforce  the  laws  against  food  adultera- 
tion, misbranding,  and  the  marketing  of  spoiled  food. 
This  function  parallels  one  of  those  of  the  State  organ- 


ization The  Department  of  Public  Markets  has  to 
do  with  the  leasing  for  market  purposes  of  land  and 
physical  plant. 

New  Jersey  Cities  —  The  public  retail  markets  in 
the  New  Jersey  cities  are  generally  under  the  direction 
of  the  sealer  of  weights  and  measures  of  the  city, 
Newark,  however,  has  a  market  clerk  directing  its 
Center  Market. 

The  functions  of  the  different  agencies,  particularly 
m  New  York,  overlap  to  some  extent,  but  not  enough 
to  result  in  conflict  or  extensive  duplication  of  service. 
The  definite  powers  of  the  various  agencies  are  mainly 
along  rather  narrowly  prescribed  lines.  For  example, 
either  the  State  or  the  city  can  punish  specific  violar 
tions  of  laws  forbidding  the  display  of  food  unfit  for 
consumption,  but  neither  can  prevent  practices  that 
tend  to  render  the  food  unfit,  such  as  excessive  exposure. 

Distributers'  Organizations 

The  New  York  Distributers'  Association  was  formed 
in  November,  1917,  aided  very  largely  by  a  food-prob- 
lem committee  of  the  Merchants'  Association  in  New 
York  City.  The  distributers'  associations  have  a  mem- 
bership of  more  than  100,  with  more  than  thirty-three 
special  associations  represented.  There  is  hardly  a  food 
product  that  lacks  its  association  of  dealers,  and  there 
are  also  associations  of  hotel  men  and  restaurateurs. 

Ill  —  SUGGESTED  SOLUTION  OF  PROBLEM 

From  the  description  of  the  problem  as  set  forth  in 
Section  2  of  this  chapter  it  has  been  .seen  that  the 
present  plan  of  receiving  and  delivering  the  vast 
volume  of  perishable  foodstuffs  that  has  to  be  handled 
at  the  Port  is  cumbersome,  expensive  to  operate  and 
easily  deranged,  while  the  physical  facilities  are  obso- 
lete and  inadequate.  Great  loss  from  spoiling  may 
quickly  result  from  excessive  heat  or  cold,  lack  of 
freshness  in  the  commodity,  wide  changes  in  prices  or 
glutted  markets. 

The  Commission  believes  three  elements  are  neces- 
sary in  a  satisfactory  system,  none  of  which  is  found 
in  the  present  system.  These  are  (1)  co-ordinated 
physical  facilities  at  the  railheads,  (2)  a  reliable  sam- 
pling, grading  and  certification  service  and  (3)  an 
effective  method  of  distribution  within  the  Port.  The 
first  of  these  elements  can  be  accomplished  by  building 
.belt  lines  connecting  the  New  Jersey  railroads  as  one 
group  and  the  New  York  railroads  as  another,  and 
establishing  in  a  joint  yard  on  each  belt  line  receiving 
stations  or  depots  devoted  to  the  distribution  or  storage 
of  perishable  foods  of  all  kinds.  The  second  element 
can  be  provided  by  the  inauguration  of  a  publicly- 
controlled  inspection  service  at  these  receiving  stations. 
The  receiving  stations  will  naturally  be  located  in  or 
near  the  joint  yards  of  the  automatic-electric  system, 
and  the  third  element  will  be  afforded  by  the  automatic- 
electric  system  and  its  terminals  within  the  territory 
it  reaches  and  by  the  various  belt  lines  elsewhere  in 
the  Port.  A  fourth  element,  which  the  Commission 
believes  will  be  a  natural  growth  following  the,  estab- 
lishment of  the  other  parts  of  the/system,  will  be  a 
series,  of  special  market  terminaJs  in  different  sections 
of  tha  Port  District.  '"     '        '    "         L 


340 


New  York,  New  Jersey  Port  and  Harbor  Development  Commission 


It  may  appear  at  first  glance  that  this  is  a  violent 
disruption  of  the  pnsent  system,  such  as  the  Com- 
mission has  in  the  previous  pages  condemned.  Fur- 
ther consideration  will  show  that  this  is  not  true.  The 
primary  and  secondary  markets,  and  the  auctioneers, 
commission  men,  wholesalers  and  jobbers  doing  busi- 
ness in  them,  can  remain  at  their  present  locations 
until  such  time  as  the  economies  that  may  be  effected 
automatically  compel  the  relinquishing  of  the  present 
antiquated  and  congested  facilities.  Instead,  however, 
of  the  operators  of  the  primary  markets  having  to 
receive  and  care  for  their  entire  shipments  in  quarters 
poorly  fitted  for  the  purpose,  and  in  many  instances 
display  the  entire  shipment  for  prospective  buyers,  they 
will  have  to  house  and  display  only  certified  samples, 
while  the  rest  of  the  shipments  remain  under  proper 
temperature  and  other  conditions  at  the  railroad  receiv- 
ing stations;  and  instead  of  having  to  truck  long  dis- 
tances goods  that  have  already  begun  to  deteriorate 
through  handling  and  exposure  without  proper  tem- 
perature conditions,  the  dealers  of  the  secondary  mar- 
kets and  the  retailers  buying  at  the  primary  market 
will  have  delivered  to  them  at  stations  in  their  imme- 
diate vicinity  goods  that  have  meanwhile  been  retained 
at  the  railroad  receiving  stations  and  are  as  fresh  as 
when  they  reached  the  Port. 

Receiving  Stations 

The  receiving  stations  should  be  provided  with 
ample  cooling  and  icing  facilities,  storage  space  (dry 
and  cold),  display  space  and  facilities  for  recondition- 
*n£>  grading,  sampling  and  certification.  The  facili- 
ties should  be  so  designed  that  all  classes  of  perishable 
food,  whether  in  large  or  small  quantities,  can  be  kept 
at  the  station  for  such  length  of  time  as  either  circum- 
stances demiand  or  the  nature  of  the  products  will  per- 
mit. Means  should  be  provided  for  transfer  without 
change  of  temperature  from  standard  railroad  equip- 
ment to  special  containers  that  should  be  used  for  trans- 
portation to  the  market  centers  located  in  the  several 
sections  of  the  Port  at  the  various  temperatures 
required  for  the  best  results.  Cold  storage  should  be 
provided  to  care  for  large  surpluses  of  commodities 
reaching  New  York  by  rail  and  intended  for  storage 
for  more  or  less  extended  periods. 

Cold-storage  warehouses  at  these  stations  will  have 
many  advantages  over  the  scattered  warehouses  at 
present  available.  One  will  be  the  lower  overhead 
because  of  the  lower  value  of  the  land  in  the  Haeken- 
sack  Meadows  and  at  the  joint  yard  for  the  Xew  York 
railroads.  Another,  applicable  at  least  to  the  New 
Jersey  group  of  railroads,  which  we  have  seen  brings 
twice  as  much  perishable  food  to  the  Port  District  as 
the  New  York  group,  will  be  the  more  readily  available 
fuel  supply.  A  third,  of  great  importance  to  the  food 
dealers,  will  be  the  elimination  of  trucking  from  the 
present  pier  stations  to  the  warehouses,  which,  expos- 
ing the  goods  to  unfavorable  temperatures,  causes  the 
beginning  of  the  deterioration  which  creates  largely 
undeserved  prejudice  against  cold-storage  food. 

It  is  not  the  intent  to  store  at  the  receiving  stations 
all  surplus  foodstuffs  for  the  Port  District,  but  only 
the  excess  which  might  more  economically  be  received 
and  held   at  reservoirs  outside  of  the  crowded  area 


adjacent  to  the  market  centers.  It  is  to  be  assumed, 
of  course,  that  not  all  of  the  perishable  food  arriving 
at  or  departing  from  the  Port  District  by  rail  must 
necessarily  pass  through  the  receiving  stations.  Where 
the  service  provided  at  the  stations  is  not  required  or 
desired,  the  commodities  can  move  through  the  regular 
channels  over  the  transfer  platforms  of  the  automatic- 
electric  or  belt-line  system  and  thence  to  destination. 

Suggested  Layout  fob  Receving  Statiox 

Since  the  expanded  automatic-electric  system  has 
stations  throughout  Manhattan  and  a  station  near  the 
present  markets  in  the  Bronx,  a  large  percentage  of  the 
food  deliveries  within  the  Port  will  presumably  be 
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Suggested  Layout  for  New  Jersey  Receiving  Station 

made  via  the  automatic-electric  system,  and  the  Com- 
mission's plan  contemplates  using  several  of  the  trans- 
fer platforms  at  the  joint  yards  as  the  nuclei  for  the 
food-receiving  stations. 

So  many  elements  —  the  different  kinds  and  grades 
of  commodities,  the  different  requirements  to  prevent 
deterioration,  seasonal  fluctuations  and  the  like  —  enter 
into  the  question  that  it  would  have  been  futile  for  the 
Commission  to  attempt  to  evolve  finished  plans  for 
those  receiving  stations  in  the  limited  time  available 
for  study  of  this  among  the  other  port  problems  with 
which  the  Commission  has  had  to  deal.  Evolving  the 
l>est  designs  for  these  stations  will  be  a  fitting  task  for 
a  department  under  the  permanent  Port  Authority, 
aided  by  the  advice  of  the  food  distributers.  The 
Commission  has,  however,  prepared  a  suggested  layout 
for  the  New  Jersey  station,  which  it  presents  in  the 
accompanying  drawing.  The  layout  is  deemed  ample 
to  handle  the  expected  inflow  of  perishables  in  1924. 


Markets  and  Food  Distribution 


341 


It  is  proposed  to  double-deck  the  automatic-electric 
transfer  station  for  a  width  of  eight  platforms,  pro- 
viding platforms  and  flanking  track3  at  the  upper  level 
as  at  the  lower  level.  The  upper-level  platforms,  how- 
ever, will  be  located  centrally  over  the  lower-level  track 
wells,  and  the  upper-level  track  wells  centrally  over 
the  lower-level  platforms.  It  will  then  be  possible  to 
place  at  each  lower-level  platform  a  car  elevator  from 
which  access  will  be  had  to  the  adjacent  upper-level 
pairs  of  tracks,  and  to  which  spurs  will  run  from  the 
lower-level  tracks  in  the  manner  shown. 

The  lower  level  will  be  used  for  the  transfer  of  ordi- 
nary freight  in  the  manner  described  in  Chapter  14 
on  the  automatic-electric  system,  although  its  most 
natural  use  will  be  for  such  foodstuffs  as  require  neither 
refrigeration  nor  detention.  The  upper  level  and  addi- 
tional floors  above  it  will  constitute  the  receiving  sta- 
tion proper,  where  highly  perishable  goods  can  be 
transferred  from  standard  freight  cars  to  refrigerated 
trailers  or  truck  bodies  and  forwarded  via  the  auto- 
matic-electric system  without  change  of  temperature, 
and  with  or  without  a  period  of  storage. 

Plan  of  Operation 

The  plan  of  operation  i9  just  the  same  at  the  upper 
level  as  at  the  lower  level,  except  that  cable  hauls  will 
be  required  to  move  the  standard-equipment  cars,  the 
tracks  for  the  automatic-electric  cars  being  electrified 
so  that  they  can  operate  under  their  own  power  as 
elsewhere. 

An  inbound  standard-equipment  car  loaded  with 
perishable  foodstuffs  that  are  to  be  held  at  the  receiving 
station,  or  goods  that  require  continuous  refrigeration, 
even  though  they  are  not  to  be  held,  will  be  switched 
to  one  of  the  elevator  tracks  at  the  south  end  of  the 
transfer  station  and  elevated  to  the  upper  level,  where 
it  will  be  hauled  alongside  a  platform  by  means  of  one 
of  the  cables.  Its  contents  will  be  unloaded  upon 
trailers,  after  which  the  car  will  be  hauled  through  to 
the  corresponding  elevator  at  the  north  end  of  the  transr 
fer  station,  lowered  to  the  ground  level  and  removed  by 
a  yard  engine. 

When  the  goods  are  ready  to  be  delivered  locally 
they  will  be  loaded  either  into  automatic-electric  cars 
or  standard-equipment  cars,  deluding  on  whether 
delivery  is  to  be  made  on  or  off  the  automatic-electric 
system.  In  the  latter  case  the  goods  will  l>c  loaded 
upon  trap  cars  that  pass  through  the  same  cycle  as  the 
standard  cars  bringing  the  goods  in.  In  the  case  of 
the  automatic-electric  system,  the  automatic-electric  car 
will  be  switched  to  one  of  the  elevators  at  the  north 
end  of  the  transfer  station,  be  elevated  to  the  upper 
level  and  thence  proceed  to  the  pro]>cr  point  along  the 
platform  to  receive  its  load.  Having  received  its  load 
of  trailers,  it  will  pass  to  the  corres]K>iuling  elevator 
at  the  south  end  of  the  layout,  l>e  lowered  to  the  ground 
and  thence  move  to  the  departure  yard.  Standard- 
equipment  cars  bringing  foodstuffs  to  the  upper  level 
will  necessarily  depart  empty  unless  they  are  reloaded 
as  trap  cars  for  local  points,  and  automatic-electric 
cars  coming  to  the  upper  level  for  such  perishables  will 
necessarily  arrive  without  load,  although  they  may  pre- 
viously have  brought  loads   and   looped   back   empty 


around  the  transfer  station  on  the  track  provided  for 
that  purpose. 

It  is  proposed  to  house  the  entire  douible-deck  layout 
in  a  cold  storage  warehouse  1,680  ft.  long  by  372  ft. 
wide,  and  five  stories  high.  The  first  (ground-level) 
story  is  to  be  open  and  well  lighted.  The  upper-level 
platform  story  is  to  be  enclosed  and  well  lighted  and 
cool  enough  at  all  times  to  prevent  damage  to  refriger- 
ated goods  during  transfer.  The  next  three  stories  are 
to  be  provided  with  cold-storage  rooms  at  the  requisite 
temperatures.  These  three  upper  stories  are  to  l>e 
served  from  the  upper-level  platforms  by  elevators, 
tractors  and  trailers. 

Breaking  bulk  of  such  commodities  as  dressed  beef 
and  exposing  them  to  outdoor  temperatures  at  certain 
seasons  of  the  year  for  even  the  few  hours  required  to 
deliver  them  at  one  of  the  automatic-electric  stations 
would  he  highly  objectionable.  This  objection  can 
be  overcome  by  transferring  the  goods  from  the  stand- 
ard-equipment cars  to  special  refrigerated  truck  bodies 
for  the  automatic-electric  cars  and  making  the  transfer 
at  a  platform  maintained  at  a  low  temperature.  Under 
such  conditions  there  need  be  no  deterioration  of  the 
commodities. 

Capacity  of  Station 

The  elevators  for  the  standard-equipment  and  auto- 
matic-electric cars  would  be  the  limiting  factor  of  the 
warehouse  capacity.  They  would  be  of  a  type  similar 
to  those  of  the  Manhattan  tenninals  of  the  automatic- 
electric  system.  They  would  be  sixteen  in  number, 
eight  at  each  end  of  the  transfer  platforms.  They 
could  make  with  a  34-ft.  lift  about  40  round  trips  j>er 
hour,  which,  assuming  10-ton  loads  for  the  standard- 
equipment  care  and  7^-ton  loads  for  the  automatic- 
electric  cars,  would  give  rosi>ective  capacities  of  400 
and  1500  tons  per  hour. 

The  four  center  elevators,  connected  each  to  one 
steam  track  and  one  electric  track  and  carrying  con- 
flicting movements,  can  be  conservatively  figured  as  of 
one-half  the  capacity  of  each  of  the  others,  reducing 
the  effective  number  of  elevators  to  14,  which  is  equiva- 
lent to  3VL>  elevators  inbound  and  3V£  elevators  out- 
lxnind  for  steam  service  and  the  same  numl>er  for 
electric  service.  If  we  assume  that  the  work  of  the 
station  mu>'t  l>e  transacted  at  night  inside  of  an  eight- 
hour  jKu-iod,  the  total  elevator  capacity  will  be  11,200 
tons  for  standard  equipment  and  8,400  tons  for  auto- 
matic-electric equipment. 

It  is  estimated  that  there  will  be  in  1024  on  |>eak 
days  approximately  7,370  tons  of  j>erishable  foodstuffs 
requiring  transfer  in  cool  rooms  from  standard  equip- 
ment to  automatic-electric  refrigerated  bodies.  Con- 
sequently at  that  time  there  will  be  excess  capacities 
on  the  eight-hour  basis  of  1.030  tons  for  the  automatic- 
electric  cars  and  3,830  tons  or  383  cars  for  the  standard 
equipment.  This  will  be  sufficient  to  take  care  of 
storage  necessities.  If  three  warehouse  floors  are  built 
above  the  platform  floors  there  will  be,  if  the  average 
standard-car  area  is  taken  at  300  sq.  ft.  and  75  per  cent 
of  the  gross  warehouse  floor  area  is  assumed  to  l>e  avail- 
able for  storage,  room  for  4,680  car  loads  of  foodstuffs. 
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Inspection   Service — Sampling,    Grading  and 

Certification 

An  important  phase  of  the  service,  one  which  neces- 
sarily must  be  a  matter  of  growth,  is  the  system  of 
sampling,  grading  and  certification.  It  is  thought  that 
this  service  can  be  so  developed  that  the  Port  Authority 
or  other  public  agency  in  charge  of  the  operation  of 
the  receiving  station,  through  oo-operation  with  the 
commercial  interests,  will  perform  an  important  func- 
tion in  the  distribution  of  perishable  food  through- 
out the  Port  District,  and  also  in  the  matter  of  recon- 
signments.  The  public  agency  will  break  seal  on  the 
shipment  at  the  time  of  arrival,  sample  it  and  after 
drawing  a  certificate  as  to  grade  and  quality,  despatch 
the  required  sample  to  the  jobber  or  wholesaler  con- 
signee at  one  of  the  market  centers,  who  will  dispose  of 
the  shipment  by  sample  on  the  strength  of  the  agency's 
certificate. 

Such  a  plan  will  avoid  clogging  any  of  the  market 
stations  with  produce  disposed  of  for  consumption  out- 
side of  the  Port  District,  particularly  consignments 
that  now  reach  the  market  for  no  other  reason  than  to 
allow  an  inspection  of  the  goods  prior  to  a  commercial 
transaction  incident  to  a  change  of  ownership.  It  will 
also  make  possible  a  more  direct  and  therefore  a 
quicker  and  more  economical  distribution  of  all  produce 
to  the  market  places.  Bound  up  with  a  service  of 
this  sort  is  the  further  service  of  reconditioning. 

Market  Terminals 

Experience  has  shown  that  prospective  buyers  of  any 
commodity  will  naturally  seek  a  market  where  there 
is  the  greatest  opportunity  for  selection  and  bargain- 
ing, and  that  sellers  conversely  will  seek  a  point  where 
the  greatest  number  of  buyers  congregate.  This  is 
perhaps  even  more  time  in  the  case  of  perishable  food- 
stuffs than  in  that  of  the  average  commodity,  inasmuch 
as  the  condition  of  the  goods  has  so  much  bearing  on 
the  buyer's  opportunity  to  resell  them  at  a  satisfactory 
figure.  Recognition  of  this  truth  alone  explains  the 
centralization  of  the  business  of  food  distribution,  and 
explains  also  why  the  commercial  interests  engaged  in 
it  would  oppose  any  radical  plan  for  decentralization 
of  the  primary  market. 

The  assertion  that  New  York's  food  market  ought 
to  be  wholly  decentralized  has  its  justification  largely 
in  the  lack  of  common  receiving  stations  and  in  the 
present  poor  means  of  transportation  between  the  point 
of  receipt  and  all  sections  of  the  Port.  Given  adequate 
and  properly  designed  receiving  stations  as  are  herein 
advocated,  and  a  quick,  easy  and  cheap  means  of  trans- 
j>ortation  from  such  stations  to  other  sections  of  the 
Port,  such  as  is  provided  in  the  automatic-electric  and 
belt-line  systems,  a  reforging  of  the  present  chain 
extending  from  producer  to  consumer  can  be  made 
evolutionary. 

Much  needed  modern  physical  marketing  facilities 
involving  large  expenditures  should  he  developed  in 
the  various  sections  of  the  Port  District  as  rapidly  as 
jKissible.  There  should  be  provided  properly  located 
terminal  market  structures  devoted  exclusively  to 
wholesale  marketing  purposes,  each  with  accessible 
rail  facilities  provided  on  equal  terms  to  all  —  facilities 
'that  will  include  dry  and  cold  storage  and  space  for 


conditioning,    sampling,    displaying,    auctioning    and 
other  selling. 

Terminals  in  All  Sections 

It  is  possible  to  establish  terminals  of  this  character 
in  Manhattan,  the  Bronx,  Harlem,  Brooklyn,  Queens, 
Richmond,  Newark,  Jersey  City,  Hoboken  and  various 
other  New  York  and  New  Jersey  communities.  In 
Manhattan  and  the  Bronx  they  can  be  located  along 
the  system  of  transportation  provided  in  the  automatic- 
electric  plan.  In  other  communities  they  can  'be 
placed  along  the  tracks  of  any  of  the  Port's  railroad 
systems  or  any  of  the  belt  lines  recommended  by  the 
Commission  connecting  these  railroad  systems,  all  of 
which  will  have  access  to  the  receiving  stations  pro- 
posed for  the  markets. 

The  locations  in  Manhattan  and  the  Bronx  will 
naturally  be  immediately  adjacent  to  proposed  ter- 
minals of  the  automatic-electric  system.  Cars  laden 
with  market  stuff  can  be  received  at  and  forwarded 
from  these  latter  terminals,  reaching  and  leaving  the 
market  terminals  via  elevators,  tractors  and  trailers 
and  overhead  bridges,  or,  if  service  can  be  accepted 
during  off  hours,  the  market  terminals  can  have  direct 
connection  with  the  tracks  of  the  automatic-electric 
system.  Suitable  sites  Having  been  chosen  in  other 
communities,  rail  access  for  standard-equipment  cars 
from  all  railroads  can  readily  be  obtained. 

Commodities  can  be  retained  in  the  containers-  into 
which  they  are  loaded  at  the  receiving  stations  until 
they  are  delivered  to  drays  at  the  market  terminals. 
This  elimination  of  the  physical  separation  of  points 
of  receipt,  display  and  storage  will  do  away  with  much 
trucking  through  the  streets  and  the  resultant  conges- 
tion, spoiling  of  foodstuffs  and  unnecessary  costs  to  the 
community.  The  type  of  terminal  market  suggested, 
together  with  the  automatic-electric  system  of  trans- 
portation, will  practically  eliminate  inter-market 
trucking. 

The  market  terminals  will  serve  as  distribution 
centers  in  their  respective  localities  for  the  final  dis- 
tribution of  all  classes  of  perishable  commodities.  •  On 
the  most  nominal  rental  basis,  the  revenues  to  be 
derived  from  the  rental  spaces  therein  for  conducting 
commercial  transactions  for  storage  and  other  func- 
tions and  service  that  will  be  afforded  will  more  than 
pay  the  cost  of  operation  and  the  fixed  charges,  such  as 
interest  on  investment,  taxes  and  amortization. 

As  the  market  terminal  structures  will  presumably 
l>e  similar  in  design  to  the  automatic-electric  terminals, 
it  is  pro{x>sed  that  during  the  evolutionary  period  neces- 
sary to  bring  about  a  complete  reorganization  of  the 
present,  market  facilities  use  be  made  of  such  of  the 
automatic-electric  terminals  as  may  be  found  necessary 
to  serve  the  needs  of  the  situation.  It  will  be  entirely 
practicable  to  utilize  one  or  more  of  the  terminals  pro- 
posed for  the  lower  West  Side  of  Manhattan  in  the 
vicinity  of  the  present  primary  market  district;  also 
to  make  use  for  such  purpose  of  one  each  of  the  ter- 
minals proposed  for  the  lower  East  Side  of  Manhattan, 
Harlem  and  the  Bronx.  Gradually  the  dealers  in  the 
.present  markets  will  presumably  find  it  advantageous 
to  relocate  in  the  market  terminals  to  be  provided  when 
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the  occasion  demands,  but  this  will  not  be  compulsory ; 
they  can  remain  in  business  at  their  present  quarters 
with  facilities  super io.r  to  those  they  now  enjoy  for 
receiving  their  goods. 

Transportation  from  Receiving  Stations  to 

Market  Terminals 

Little  more  need  be  said  as  to  the  transportation 
between  the  receiving  stations  and  the  market  ter- 
minals. As  previously  stated,  that  to  the  terminals 
in  Manhattan  and  the  Bronx  will  be  effected  by  the 
automatic-electric  system;  that  to  other  parts  of  the 
Port  District  by  trap  cars  of  standard  equipment 
handled  by  ordinary  locomotives.  The  main  point  is 
that  the  great  bulk  of  the  work  now.  done  by  trucks 
on  the  streets  will  be  done  by  railroad  cars  running 
underground  or  on  private  rights-of-way  over  much 
more  direct  routes  and  in  much  shorter  time  than  can 
be  accomplished  by  the  trucks. 

It  should  be  borne  in  mind  that  New  Jersey  will 
be  benefited  as  fully  as  New  York  by  the  system.  The 
primary  market  will  probably  remain  in  lower  Man- 
hattan, where  economic  necessity  has  established  it; 
but  goods  bought  by  New  Jersey  dealers  from  samples 
at  the  primary  markets  will  be  delivered  direct  from 
the  New  Jersey  receiving  station,  eliminating  the 
double  trip  across  the  Hudson  River. 

Receiving  Stations  for  Water-Borne  Foodstuffs 

Receiving  stations  for  water-borne  foodstuffs  can 
be  created  over  certain  piers,  and  service  between  them 
and  the  markets  can  be  provided  when  desirable  by 
trucks  carrying  refrigerated  containers.  If  one  of  the 
market  terminals  is  near  at  hand  and  the  business  war- 
rants, street  congestion  can  be  avoided  through  the 
construction  of  overhead  or  underground  connections, 
similar  to  those  suggested  to  connect  the  automatic- 
electric  stations  with  the  market  terminals. 

Milk 

One  highly  important  commodity  that  is  now  handled 
independently  can  be  brought  in  to  great  advantage  over 
the  system  suggested.     This  commodity  is  milk. 

At  present  the  New  Jersey  railroads  bring  to  the 
Port  District  annually  about  610,000  tons  of  milk,  and 
the  New  York  railroads  about  165,000  tons.  All  milk 
received  by  the  New  Jersey  railroads  except  a  compara- 
tively small  amount  which  the  Pennsylvania  delivers  in 
Brooklyn  is  delivered  at  milk  platforms  in  the  several 
railroad  terminals  along  the  New  Jersey  waterfront. 
Ninety  per  cent  of  this  amount  is  trucked  from  the 
New  Jersey  side  to  the  several  pasteurization  and  dis- 
tribution plants  located  throughout  the  different 
boroughs  of  the  City  of  New  York,  and  the  balance  is 
consigned  to  the  various  New  Jersey  communities. 
With  respect  to  New  York's  supply  the  present  method 
of  distribution  is  not  only  unduly  expensive,  but  also 
uncertain,  as  it  is  necessary  to  depend  on  the  ferries 
for  transportation  across  the  river,  which  service  is  sub- 
ject to  interruption  by  fog,  ice  or  strikes. 

Under  the  proposed  plan  for  receiving  and  distribut- 
ing perishable  foods,  milk  trains  will  be  received  at 
the  joint  yards  and  the  cars  switched  to  tracks  at  the 
transfer  platforms,  where  the  containers  and  cases  will 


be  removed  from  the  railroad  cars  and  transferred  to 
containers  properly  cooled  and  iced  when  the  season 
requires  it.  The  containers  will  be  designed  for  use 
on  truck  chassis,  to  which  they  will  be  transferred  from 
the  automatic-electric  cars  on  arrival  at  the  terminal 
on  the  New  York  side,  and  thus  they  will  be  trans- 
ported to  pasteurizing  and  bottling  plants. 

Dressed  Meats 

Dressed  meats  come  in  the  same  category  as  milk, 
in  that,  although  they  are  now  handled  independently 
of  the  primary  market  by  a  few  large  dealers,  the 
system  proposed  is  well  adapted  to  this  trade.  The 
meats  can  be  transferred  without  material  change  of 
tempeiature  from  the  standard  cars  to  refrigerated 
automatic-electric  trailers  or  truck  bodies  and  delivered 
to  all  parts  of  Manhattan,  while  more  ample  space  for 
cold  storage  is  available  at  the  receiving  stations  than 
the  majority  of  the  dealers  now  enjoy  in  Manhattan 
or  the  Bronx. 

The  Commission  had  dressed  meats  particularly  in 
mind  when  it  suggested  on  page  260  the  possibility  of 
stations  for  the  direct  receipt  during  off  hours  of 
trailer-bearing  automatic-electric  cars. 

Fish 

Fish  presents  a  somewhat  different  problem  from 
other  commodities,  inasmuch  as  very  little  fish  is 
handled  in  the  freight  cars.  Ultimately  it  is  probable 
that  a  way  can  be  found  to  include  fish  in  the  compre- 
hensive market  system  proposed.  For  the  present  it 
will  presumably  continue  to  be  handled  at  its  separate 
wholesale  market.  A  receiving  station  in  the  Bronx 
after  the  order  of  those  proposed  for  other  foods  and 
embraced  in  the  public  inspection  service  would  elimi- 
nate a  considerable  amount  of  double  trucking,  to  the 
Fulton  Market  and  back  to  the  Bronx,  of  fish  brought 
from  New  England  by  the  New  York,  New  Haven  & 
Hartford  Railroad. 

A  public  fish  pier  would  also  doubtless  stimulate  the 
direct  delivery  of  pea  fish  by  fishing  vessels.  There  is 
at  present  a  surprisingly  small  amount  of  such  fish  so 
delivered  at  the  Port.  The  entire  fish  market  is  over- 
crowded, and  more  space  is  needed  to  afford  the 
dealers'  employees  an  opportunity  to  handle  the  fish  in 
a  more  careful  and  sanitary  manner.  Refrigerating 
facilities  immediately  adjacent  to  the  market,  to  elimi- 
nate the  present  trucking,  are  much  needed. 

Service  for  the  Local  Farmer 

The  foregoing  plan  makes  no  special  provision  for 
the  local  farmer.  The  Commission  believes  provision 
should  be  made,  to  relieve  him  of  the  necessity  of 
trucking  his  wares  from  30  to  50  miles  to  the  farmers' 
markets  in  the  Port  District  and  then  losing  additional 
time  marketing  them  —  time  that  he  needs  on  his  farm, 
looking  after  his  prime  business  of  producing. 

While  the  Commission  does  not  possess  data  showing 
what  proportion  of  the  Port's  foodstuffs  is  grown  within 
trucking  range  of  the  Port  District,  the  volume  is  un- 
questionably large  in  season.  The  goods  are  almost 
invariably  marketed  by  the  grower  or  producer,  who 
must  thereby  attempt  to  combine  producing  transport- 


344 


New  York,  New  Jersey  Port  and  Harbor  Development  Commission 


ing  and  merchandising  —  a  thing  practically  impossible 
of  accomplishment  with  paying  results.  The  average 
farmer  produces  on  so  small  a  scale  that  he  can  ill  afford 
to^  take  himself  from  the  producing  end  to  make  the 
trips  to  market;  yet  he  does  it  because  he  ordinarily 
has  no  alternative. 

The  business  of  marketing  local  farm  products  is 
almost  wholly  unorganized.  Little  or  no  attempt  is 
made  at  grading  or  standardizing  of  packing.  There 
has  been  little  development  of  co-operative  associations. 
Recently,  with  the  employment  of  the  motor  truck  as 
a  transportation  agency,  some  of  the  more  enterprising 
growers  have  begun  to  buy  products  from  their 
neighbors  and  truck  these  purchases  as  well  as  their 
own  products  to  market  in  single  consignments.  It  is 
reported,  also,  that  in  some  districts  motor-truck  ex- 
press lines  are  'being  operated  for  the  benefit  of  the 
growers,  small  lots  from  a  number  of  farmers  being 
consolidated  and  consigned  to  a  dealer  or  commission 
merchant. 

The  Commission  feels  that  an  extension  of  endeavor 
along  these  lines  is  desirable  to  relieve  the  producer  of 
the  duty  of  transporting  and  selling.  It  is  -suggested 
consideration  be  given  to  a  plan  whereby  stations  be 
established  in  producing  areas  for  the  assembling  and 
grading  of  farm  products.  These  stations  could  well 
be  located  within  such  distance  of  the  principal  markets 
of  the  Port  that  an  average  of  two  round  trips  with  a 
motor  truck  could  be  made  daily  to  any  one  of  them 
from  the  station.  To  make  this  possible  the  receiving 
stations  would  be  placed  within  a  zone  created  so  as 
to  include  all  territory  within  a  radius  of  30  miles  from 
Manhattan.  Also,  it  would  be  the  purpose  so  to  locate 
the  stations  that  the  farmer's  haul  thereto  would  not 
exceed  an  average  of  five  miles. 

Under  one  plan  of  operation  the  farmer  would  de- 
liver his  produce  at  the  receiving  station,  where  it 
would  be  combined  with  other  lots,  properly  graded 
and  packed,  receipt  being  given  therefor,  after  which 
it  would  be  transported  to  the  principal  market  centers 
by  motor  trucks. 

The  advantage  to  the  farmer  is  that  instead  of  being 
away  from  his  farm  anywhere  from  four  to  eight  hours, 
as  at  present,  he  would  be  able  to  truck  his  stuff  to  the 
nearest  receiving  station  and  get  back  to  the  farm 
within  a  period  of  two  hours.  The  joint  advantages  to 
the  farmer  and  the  dweller  of  the  urban  communities 
are  manifest.  With  cool  storage  at  receiving  stations 
and  quick  runs  to  the  markets,  the  urban  dweller  would 
be  receiving  strictly  fresh  vegetables  for  his  table  and 
the  truck  farmer  would  be  able  to  command  a  higher 
price  for  his  goods,  because  of  their  freshness.  The 
consolidation  of  all  of  this  business  would  make  such 


a  respectable  tonnage  that  it  would  be  worth  while  foi 
any  organization  to  handle  it,  and  it  could  not  be  so 
successfully  subordinated  to  farm  produce  coming  by 
rail  from  distant  points. 

Perishable  produce  from  southern  New  Jersey  labors 
under  a  considerable  disadvantage  in  that  it  is  difficult 
to  obtain  cars  in  which  to  ship  it.  The  Commission 
believes  that  a  boat  service  from  the  southern  part  of 
the  State  to  a  pier  conveniently  located  within  the  Port 
District,  with  motor  distribution  from  that  pier  to 
markets  of  the  urban  communities  of  New  York  and 
New  Jersey  within  the  Port  District,  would  be  a  desir- 
able extension  to  this  system  of  receiving  stations  for 
farm  products. 

To  carry  out  the  plan  of  operation  there  necessarily 
would  have  to  be  liberal  co-operation  and  possibly  a 
public  or  quasi-public  organization  to  perform  the 
duties  of  receiver,  carrier  and  distributer. 

Plan  of  Commissioner  of  Markets 

Recently  the  Commissioner  of  Markets  of  New  York 
City  has  made  public  a  plan  for  two  elaborate  market 
terminals  to  serve  the  city  —  one  for  Manhattan  on  the 
Hudson  River  waterfront  at  the  site  of  the  present  West 
Washington  Market,  the  other  for  Brooklyn  on  the  site 
of  the  city's  market  property  on  the  waterfront  just 
north  of  the  Thirty-ninth  Street  feny  house.  Each 
plan  provides  a  pier  or  piers  for  ships  and  barge3,  and 
rail  service  through  float  bridges.  Wholesale  stores, 
farmers'  markets,  retail  markets,  poultry  and  fish 
markets,  and  warehouses  are  also  orovided. 

In  the  Commission's  estimation  the  plan  for  the 
Manhattan  market  terminal  represents  an  undesirable 
use  of  the  waterfront,  perpetuating  railroad  occupancy, 
intensive  rail  operations  at  grade  on  the  Marginal  Way 
and  other  evils  the  Commission  believes  should  be 
abolished.  The  terminal  for  South  Brooklyn  if  built 
would  cut  off  the  rail  access  required  for  the  United 
States  Navv  Base,  and  would  also  if  built  at  once  block 
the  wav  to  the  waterfront  railroad  the  Commission's 
comprehensive  plan  shows.  The  Commission  is  there- 
fore unable  to  endorse  the  market  plan. 

Conclusion 

The  changes  proposed  by  the  Commission  for  the 
distribution  of  foodstuffs,  while  sweeping  in  their  chnr- 
acter,  are  evolutionary  and  not  revolutionary.  No 
dealer  is  summarilv  put  out  of  business,  none  is  forcibh 
transplanted.  The  plan  simply  provides  each  dealer 
all  along  the  line  with  better  facilities  for  doing  busi- 
ness, and  brings  about  a  co-ordination  more  in  keeping 
with  the  needs  of  the  situation. 


CHAPTER  21 

Reorganization  of  Manhattan's  Hudson  River  Waterfront 


One  of  the  material  benefits  of  the  automatic-electric 
system  recommended  by  the  Commission  is  the  release 
of  waterfront  property  occupied  by  the  railroads.  Apart 
from  the  direct  advantage  of  making  this  waterfront 
available  for  shipping,  which  cannot  use  the  interior  as 
the  railroads  can,  this  removal  of  the  railroads  will  make 
simple  what,  though  much  needed,  would  otherwise  be 
very  difficult  to  accomplish  —  a  complete  reorganiza- 
tion of  the  west  waterfront  of  Manhattan,  a  substitu- 
tion of  piers  built  to  serve  the  steamships  of  1925  and 
1950  for  those  designed  for  the  sailing  craft  and  small 
steamships  of  1875.  Manhattan's  piers  are  mostly  relica 
of  a  departed  age.  Whether  or  cot  Manhattan  needs 
cranes  and  other  freight-handling  machinery  on  her 
piers,  it  is  certain  that  aside  from  a  small  number  of 
comparatively  new  structures,  she  needs  quite  a  differ- 
ent type  of  pier  from  those  she  now  possesses. 

When  it  became  apparent  that  the  railroad  piers  could 
be  released,  the  Commission's  engineers  began  a  study 
for  reorganizing  the  entire  commercially  developed 
waterfront  from  Battery  Place  to  Fifty-ninth  Street. 
Meanwhile  the  Department  of  Docks  of  the  City  of  New 
York,  equally  aware  of  the  obsolescence  of  most  of  the 
Manhattan  piers,  had  been  making  studies,  and  on  July 
29,  1920,  a  plan  prepared  by  the  department  for  a  new 
layout  from  Fulton  to  Perry  Street  was  adcpted  by  the 
Sinking  Fund  Commission. 

The  studies  of  the  Department  of  Docks  have  been 
continued  to  Seventy-second  Street,  but  the  submission 
of  a  formal  plan  is  awaiting  the  decision  of  the  United 


States  War  Department  on  an  application  to  extend  the 
pierhead  line.  The  Commission,  in  order  not  to  delay 
its  report,  has  been  compelled  to  proceed  without  await- 
ing that  decision. 

The  Commission  and  the  Department  of  Docks  had 
arrived  independently  at  certain  basic  principles,  that 
most  of  the  existing  piers  should  be  replaced  with  a 
smaller  number  of  wider  piers,  double-decked  and  ex- 
tending in  all  cases  to  the  pierhead  line,  and  with  wider 
piers;  that  multiple-story  warehouses  should  be  con- 
structed along  the  bulkhead,  on  the  Marginal  Way ;  that 
freight  driveways  should  be  provided  at  both  pier-deck 
levels,  and  that  a  continuous  elevated  esplanade  for 
passenger  vehicles  and  pedestrians  should  be  provided. 
Such  construction  on  the  Marginal  Way  was  made  pos- 
sible by  Chapter  809  of  the  Laws  of  New  York,  1920. 

The  Commission's  plan  and  the  official  plan  differed 
as  to  the  precise  location  of  the  piers,  but  there  was  no 
material  difference  as  to  their  dimensions.  The  plan 
the  Commission  presents  in  Fig.  12,  Part  IV,  and  in 
Figs.  1  and  2  in  this  chapter  is  a  composite  plan, 
showing  the  pier  locations  of  the  official  plan  within  the 
limits  of  that  plan  —  namely,  from  Fulton  to  Perry 
Street  —  and  pier  dimensions  compatible  with  it  south 
of  Fulton  Street  and  north  of  Perry  /Street,  together 
with  a  Marginal  Way  development  throughout  that 
seems  to  the  Commission  most  likely  to  eliminate  con- 
gestion and  facilitate  cargo  transfer.  The  plan  is  a 
suggested  plan  and  is  not  included  in  the  comprehen- 
sive plan  recommended  for  formal  adoption. 


Typical  View  of  Prese 


i   on    Manhattan's   Hudson         River  Waterfront  —  Dray*  in  Lini 
i  Right  Foreground — -Open   Bulkhead  and   Ice  Bridge  on    Left 

Tailboard  mi  iMtbw-inller  »rtl«  would  help   hew. 
1345] 
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Details  of  a  pier  design  deemed  by  the  Commission 
desirable  for  this  waterfront  are  presented  in  Type  I 
of  "  Suggested  Plans,"  Chapter  23,  page  356. 

NUMBEB  AND  DIMENSION  OP  PlERS 

Under  the  composite  plan,  taking  into  account  the 
existing  piers  that  would  remain  unchanged,  there 
would  be  7i  piers  north  of  Pier  A  instead  of  97  as  at 
present.  Fig.  12,  Part  IV,  shows  the  changes  proposed 
and  shows  for  comparison  the  existing  layout.  Btgin- 
ning  at  Pier  15,  Vesey  Street,  the  plan  contemplates 
reconstructing  all  piers  from  that  point  north  to  Fifty- 
ninth  Street  except  the  five  piers,  Nos.  48  to 
52,  known  as  the  Southern  Pacific  piers;  the  eight 
Chelsea  piers,  Nos.  54  to  62,  the  1,000-ft.  pier  at  West 
Forty-sixth  Street,  Piers  93-98  from  Fifty-third  to 
Fifty-eighth  Street  inclusive,  and  possibly  one  or  two 
others.  It  will  thus  be  seen  that  there  are  more  mod- 
ern piers  north  of  Perry  Street  than  there  are  old  piers 
to  be  reconstructed. 

1  The  new  piers,  if  the  plan  is  carried  out,  will  be 
built  uniformly  to  the  pierhead  line,  giving  piers  1,000 
ft.  or  more  in  length  in  the  vicinity  of  Canal  Street,  and 
somewhat  shorter  ones  farther  north  and  south.  The 
piers  will  be  from  125  to  175  ft.  wide  and  the  slips 
from  250  to  360  ft.  wide,  the  greater  width  bearing  a 
general  relation  to  the  greater  lengths. 

In  the  section  covered  by  the  city's  plan  the  relocation 
of  the  piers  extends  north  and  south  from  the  estab- 
lished location  at  Canal  Street  of  the  vehicular  tunnel 
now  being  built.  One  of  the  new  piers  will  be  placed 
over  the  tunnel  to  protect  it  against  possible  damage, 
and  to  provide  for  a  ventilation  shaft  at  the  end  of  the 
pier. 

One  of  the  outstanding  features  of  the  city's  plan  is 
the  ultimate  elimination  of  the  Barclay,  Chambers, 
Desbrosses  and  Christopher  Street  ferries.  This  does 
riot  mean  that  nothing  can  be  done  on  the  plan  until  the 
ferries  are  removed,  or  that  the  Department  of  Docks 
efcpeets  an  early  discontinuance  of  ferry  service.  The 
department's  theory  is  that  the  piers  between  existing 
ferries  can  be  built  at  once  or  whenever  the  expiration 
of  leases  and  the  governing  conditions  make  it  desirable, 
t&e  gaps  left  by  the  ferries  to  be  filled  by  piers  of  the 
same  type  at  whatever  time  the  ferries  are  abandoned. 
The  underlying  thought  is  that  the  need  for  ferries  will 
ultimately  disappear  with  the  construction  of  vehicular 
and  passenger  tunnels. 

The  majority  opinion  of  the  Commission,  for  reasons 
set  forth  on  pages  329  and  330  cf  Chapter  19  on  "  Fer- 
ries and  Vehicular  Tunnels/'  is  that  the  discontinuance 
of  none  of  these  ferries  is  to  be  expected  for  many  years 
to  come.  Inasmuch,  however,  as  the  widths  of  the  ferry 
slips  bear  no  relation  to  desirable  widths  of  a  modern 
pier  and  slip,  it  would  be  impossible  to  devise  a  layout 
tjiat  would  be  equally  economical  of  space  before  and 
after  the  ferries  were  eliminated.  A  choice  had  to  be 
made,  and  the  city  has  chosen  a  plan  which  will  be  best 
if  and  when  the  ferries  are  discontinued. 

*  » 

I  Present  Congestion 

As  previously  stated,  all  of  the  new  piers  will  be 
double-decked.     The  majority  of  the  existing  piprs  are 


single-decked,  and  even  in  the  case  of  the  double-decked 
piers  the  second  decks,  while  in  some  instances  inten- 
sively used  in  passenger  service,  are  utilized  only  to  a 
very  limited  extent  in  the  handling  of  cargo  for  the 
reason  that  they  are  inaccessible  to  drays.  Conse- 
quently all  freight  is  handled  over  the  same  floor,  and 
the  necessity  for  maintaining  a  driveway  on  the  narrow 
pier  greatly  limits  the  space  available  for  temporary 
storage.  Goods  have  to  be  tiered  high  and  sorted  and 
resorted,  and  at  many  of  the  piers  the  congestion  is  far 
worse  than  at  any  railroad  pier  station,  trucks  fre- 
quently remaining  in  line  all  night  to  get  or  deliver 
their  freight. 

Almost  continuously  from  Pier  1  at  Battery  Place  to 
Pier  52  at  the  foot  of  Gansevoort  Street  there  exists  a 
headhouse  or  bulkhead  shed  connecting  the  inshore  ends 
of  the  pier  sheds.  The  railroad  companies  use  their 
bulkhead  sheds  as  outbound  freight  houses  and  so  fairly 
effectively  separate  inbound  and  outbound  freight.  The 
steamship  companies  in  general  use  them  merely  to 
house  steam  plants,  supplies  and  offices,  and  for  mis- 
cellaneous storage,  so  that  they  afford  practically  no 
support  for  the  piers. 

The  wide  Marginal  Way  alongside  West  Street  and 
the  other  waterfront  thoroughfares  to  the  north, 
although  an  excellent  conception,  has  not  been  effec- 
tively used.  The  bulkhead  sheds,  while  encroaching 
on  the  Marginal  Way,  are  not  wide  enough  to  be  of 
great  service.  The  Way  is  further  narrowed  by  the 
awning  sheds  in  front  of  a  number  of  the  piers,  and  by 
the  widespread  use  of  the  Way  for  open  storage,  while 
freight  trains  and  standing  cars  in  West  Street  offer 
further  impediments.  The  result  is  a  paved  way  of 
variable  widths,  over  which  the  truck  lines  spread  in 
haphazard  fashion.  The  Commission  proposes  that 
the  roadway  proper  be  narrowed  uniformly,  but  that 
the  awning  sheds  and  steam  railroad  tracks  be  removed, 
and  that  auxiliary  driveways  be  provided  in  the  head- 
house  structure  itself,  not  only  at  the  ground  level  but 
at  two  upper  levels.  The  aggregate  width  of  driveway 
will  be  materially  increased,  and  the  truck  lines  more 
easily  controlled,  while  at  the  game  time  needed  support 
for  the  piers  in  the  way  of  bulkhead  sheds  will  be  pro- 
vided. 

Proposed  Layout  of  Headhouse 

The  plan  indicates  the  headhouse  and  bulkhead  shed 
extending  almost  continuously  from  Pier  10  to  Fifty- 
ninth  Street,  exceptions  occurring  at  such  points  as 
ferry  entrances  and  piers  for  special  uses  where  a  typi- 
cal headhouse  is  unnecessary  or  inadvisable.  The 
typical  headhouse  would  be  140  ft.  wide  and  would  be 
located  as  near  as  practicable  to  the  bulkhead  wall. 
It  would  have  three  floors  throughout  for  a  width  of 
GO  ft.  on  the  outshore  or  western  side,  and  from  three 
to  ten  stories  throughout  the  remaining  width  of  80  ft, 
according  to  the  particular  needs  of  the  locality  and  the 
ability  of  the  material  under  the  Marginal  Way  to  carry 
the  loads.  The  second  floor  of  the  headhouse  would 
be  about  the  level  of  the  second  deck  of  the  pier,  and 
directly  connected  thereto. 

In  the  lowest  or  ground  floor,  according  to  the  plan, 
is  a  driveway  parallel  with  West  Street  and  separated 
from  it  onlv  bv  a  row  of  columns  under  the  eastern 
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or  inshore  face  of  the  structure.  This  drivewav  is 
about  40  ft.  wide,  and  along  most  of  its  western  or 
outshore  side  extends  a  platform  which  is  at  tailboard 
height  above  the  street.  Easy  access  is  provided  fr%m 
all  points  of  this  platform  to  the  lower  pier  deck.  On 
the  second  floor  a  driveway  and  a  loading  platform 
are  located  immediately  above  those  on  the  ground 
floor.  Ramps  leading  from  the  street  level  to  the 
second  floor  occur  at  intervals  of  from  900  to  2,000  ft., 
these  furnishing  access  for  drays  and  trucks  in  going 
from  street  grade  to  the  second-floor  platforms  and  exits 
for  drays  and  trucks  returning. 

The  second-floor  driveway  is  continued  throughout 
from  Battery  Place  to  Fifty-ninth  Street,  with  provi- 
sion that  connections  may  be  made  between  it  and  the 
second  decks  of  any  of  the  newer  existing  pier  sheds 
as  may  be  deemed  advisable  in  each  particular  case, 
even  though  the  plan  of  operation  of  the  headhouse 
system  does  not  require  an  absolute  continuity  of  drive- 
way. 

Upper  Stories  and  Esplanade 

Above  the  second  floor  and  its  driveway  is  a  ware- 
house floor  the  full  width  of  the  structure,  and  above 
this,  third  floor  the  treatment  will  depend  upon  the 
requirements  of  the  trade  served  by  the  particular 
pier.  In  any  event  an  esplanade  60  ft.  wide  will  be 
carried  continuously  along  the  outshore  face  of  the 
structure,  giving  both  pedestrians  and  passengers  in 
pleasure  vehicles  a  full  view  of  the  river.  Where  the 
trade  warrants  it  and  the  foundation  conditions  will 
permit,  the  shed  is  *o  be  continued  upward  along  the 
inner  80  ft.  to  a  probable  maximum  of  ten  stories. 
Where  it  is  not  desired  to  carry  the  warehouse  above 
the  esplanade  level  the  latter  will  be  widened  out  into 
a  plaza  or  playground,  utilizing  the  entire  140  ft. 
of  width. 

Thus  the  proposed  structure,  modified  at  points  to 
conform  to  the  irregularity  of  the  existing  bulkhead 
line,  consists  essentially  of  a  continuous  building  140 
ft.  wide,  with  40-ft.  driveways  set  into  it  at  the  first 
and  second  floor  levels  on  the  inshore  side,  and  a  60-ft. 
open  driveway  next  to  the  water  at  the  fourth-floor 
level.  The  structure  at  once  gives  the  public  access 
now  denied  it  to  the  beauties  of  the  river,  affords  it  a 
thoroughfare  for  pleasure  vehicles,  and  provides  a 
means  of  operating  the  piers  efficiently,  as  will  Ve 
described. 

Operation   of  Facilities 

In  ordinary  operation  inbound  and  outbound  cargo 
will  be  handled  on  separate  decks,  inbound  at  the 
second-story  level  and  outbound  at  the  ground  level. 
Truckmen  calling  for  freight  will  not  as  at  present 
drive  upon  the  pier  and  impede  traffic  while  they  hunt 
for  their  goods  in  the  deep  piles  of  freight.  They  will 
back  to  berths  in  the  sawtooth  platform  on  the  second 
story  of  the  bulkhead  shed  and  there  await  their  con- 
signments,  which  will  be  brought  to  them  by  tractors 
and  trailers.  A  small  opening  through  the  platform 
will  be  left  to  permit  them  t.o  drive  upon  the  pier  to 
get  pieces  too  large  or  heavy  for  the  trailers,  but  other- 
wise the  drays  will  be  excluded  from  the  piers.  Such 
exclusion  of  the  drays  and  the  assignment  of  an  entire 
deck  of  the  pier  to  inbound  cargo,  together  with  the 
storage  facilities  provided  in  the  headhouse,"  will*  make 
it  possible  to  spread  the  goods  out  and  make  them 


accessible  without  the  repeated  rehandling  necessary 
at  the  present  time.  , 

Goods  not  called  for  within  the  free  limit  will  be 
taken  by  elevators  to  one  of  the  warehouse  floors  of  the 
bulkhead  shed.  Keen  competition  and  the  lack  of 
storage  space  near  at  hand  combine  at  the  present  time 
to  impel  the  steamship  companies  to  disregard  their 
rales  regarding  free  storage.  The  easy  means  the 
Commission  proposes  for  providing  for  the  removal  of 
the  goods  will  tend  to  put  a  stop  to  the  abuse  of  the 
storage  privilege  by  consignees,  inasmuch  i*s  a  storage 
charge  can  and  should  be  made  for  goods  carried  to 
the  upper  floors  of  the  bulkhead  shed. 

Outbound  goods  will  ordinarily  be  handled  at  the 
ground  floor  level,  the  drays  backing  to  the  platforms 
and  tractors  and  trailers  handling  the  goods  to  the  pier. 
Openings  will  also  be  provided  at  this  level  to  permit 
drays  with  heavy  or  large  pieces  t>>  run  upon  the  pier. 
The  elevators  leading  to  the  storage  floors  will  come 
down  to  this  floor,  so  that  goods  brought  to  the  pier  too 
far  in  advance  of  the  time  for  loading  upon  the  ship 
can  be  taken  into  storage. 

This  separation  of  inbound  and  outbound  cargo  by 
floors  need  not  be  inflexible,  inasmuch  as  a  preponder- 
ance of  cargo  in  either  direction  may  make  it  desirable 
to  vary  the  scheme  of  operation  as  can  easily  be  done. 
The  purpose  of  the  plan  is  to  make  the  pier  what  it 
should  be  —  a  transit  shed  and  not  a  warehouse. 

Driveways  and  Ramps 

One-way  truck  traffic  is  contemplated  in  the  drive- 
ways along  the  platform.  Drays  bringing  freight  will 
enter  from  West  Street  at  a  point  north  of  the  unload- 
ing platform  and  will  depart  at  a  point  south  thereof. 
Drays  coming  for  freight  will  ran  upon  the  second- 
story  driveway  from  a  ramp  north  of  the  platform  and 
depart  by  a  ramp  south  of  it,  the  ramp  being  wide 
enough  for  traffic  in  both  directions. 

Ramps  are  shown  on  the  map  by  way  of  suggestion. 
The  Commission  believes  that  the  number  and  spacing 
of  them  is  about  correct,  but  assumes  that  the  precise 
locations  are  matters  for  future  determination.  It 
seems  desirable  to  run  them  approximately  at  right 
angles  to  the  waterfront,  with  the  approaches  on  Green- 
wich Street,  to  get  the  drays  well  away  from  the 
vehicular  traffic  on  West  Street. 

A  smaller  number  of  ramps  to  the  esplanade,  also 
on  merely  tentative  locations,  are  shown.  Because  of 
their  greater  length  they  will  probably  have  to  be  in 
West  Street,  parallel  and  adjacent  to  the  second-story 
driveway  of  the  headhouse.  They  lead,  however,  from 
rhe  lateral  ramps,  as  it  is  not  intended  to  permit  the 
passenger  vehicles  which  will  use  the  esplanade  to  run 
on  the  second-story  driveway. 

Provision  is  made  at  the  ferries,  where  there  will 
l>e  no  need  for  the  bulkhead  warehouses,  to  widen  the 
esplanade  to  the  full  width  of  the  headhouse  structure 
to  provide  space  for  parking  vehicles.  Provision  is 
also  made  for  a  plaza  above  the  parking  space  with  a 
bridge  and  stairway  connection  to  the  esplanade  side- 
walk, i 

Piecemeal  Construction  Feasible 

Although  the  proposed  plan  is  shown  on  the  map  in 
"its*  enfiretyyit'is  possibte  tO'iaTry'th^chaTiges  out  in 
small  sections  as  may  be  made  possible  or  desirable  by 
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the  expiration  of  pier  leases  or  by  other  considerations. 
On  account  of  the  limited  width  of  the  driveway  on  the 
second  floor  of  the  headhouse,  necessitating  a  one-way 
movement,  any  piers  built  according  to  the  new  plan 
will  require  an  approach  ramp  at  each  end  of  the 
section.  This  does  not  necessarily  mean  that  the  head- 
house  and  piers  must  be  complete  for  the  entire  distance 
between  such  ramps,  for  the  reason  that  it  will  be 
possible  to  extend  the  second-floor  driveway  by  itself 
some  distance  in  the  Marginal  Way  to  effect  a  junction 
with  a  ramp  approach. 

Obviously  no  great  use  can  be  made  of  the  esplanade 
by  vehicles  until  a  considerable  part  of  it  has  been 
opened  for  traffic,  but  at  many  points  it  would  be 
feasible  to  fill  in  such  gaps  by  simply  constructing  the 
connecting  esplanade  and  building  the  headhouse  under 
and  beside  it  at  a  later  time.  Meanwhile  any  short 
section  of  the  esplanade  would  be  highly  beneficial  for 
recreation  purposes. 

The  Commission  has  analvzed  the  traffic  on  West 
Street  at  the  present  time  and  that  to  be  expected  after 
the  elimination  of  the  railroad  pier  stations,  and  is  con- 
vinced that  the  eight  truck  lines  provided  for  on  West 


Street  and  the  Marginal  Way  will  accommodate  all  of 
the  truck  traffic  likely  to  use  the  thoroughfare. 

Conclusion 

The  two  principal  objectives  of  the  Commission  in 
its  suggested  layout  were  increased  tailboard  space  and 
increased  supporting  storage.  It  obtains  the  former  by 
utilizing  the  full  length  of  the  bulkhead  at  two  levels ; 
the  latter  by  warehouse  floors  along  the  Marginal  Way. 
At  the  same  time  the  greater  length  and  width  of  piers 
and  slips  and  the  provision  of  double-decked  piers 
should  go  far  toward  promoting  rapid  discharging  and 
loading  of  vessels  and  reduction  in  the  ship's  lay  period. 
The  saving  in  cargo-handling  and  trucking  costs  is  the 
economic  justification  of  the  plan,  which  can  be  carried 
out  at  whatever  time  the  traffic  warrants  it. 

The  esplanade  is  not  an  essential  feature  of  the  plan. 
It  is  offered  as  an  opportunity  for  the  city  to  acquire 
at  relatively  small  expense  an  unobstructed  thorough- 
fare for  passenger  vehicles  through  lower  Manhattan, 
and  a  much-needed  breathing  space  for  the  public. 
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CHAPTER  22 
Potential  Reorganization  of  New  Jersey's  Hudson  River  Waterfront 


Before  any  effective  reorganization  of  New  Jersey's  Of  the   remaining  shore  front  0.98   mile   is  unde- 

Hudson  River  waterfront  can  be  brought  about,  it  will  veloped  and  suitable  for  industrial  uses,  2.20  miles  are 

be  necessary  to  reduce  radically  the  present  shore-front  already  highly  developed  industrially,  0.11  mile  is  in 

occupancy  of  the  New  Jersey  railroads.  ferry  service  other  than  that  operated  by  the  railroads, 

We  have  already  seen  in  Chapter  16  on  "Belt  Lines  1.22   miles   are  occupied  by  steamship  companies  or 

and  Consolidated  Marine  Service"  that  the  automatic-  closely  allied  interests,  1.42  mile3  are  undeveloped  and 

electric   system,   belt   lines,   joint   car-float   and   joint  suitable  for  steamship  occupation,  0.67  mile  is  in  course 

lighterage  stations  would  eliminate  approximately  37  of  development  for  steamship  usage,   and  0.03  mile, 

per  cent  of  the  tonnage  passing  through  the  waterfront  owned  by  a  municipality,  is  devoted  to  marine  service- 
yards  of  the  New  Jersey  railroads  and  that  an  addi-  Summarizing,  we  have  the  following  present  control 

tional  13  per  cent  of  such  tonnage  need  not  use  that  °f  &B  Hudson  River  and  Upper  Bay  waterfront  from 

waterfront.  Bayonne  to  Fort  Lee 

A   detailed   analysis  of  the  New   Jersey  railroads'         y^f011"11  **  "^    P*k*m 

waterfront  facilities  shows  that  the  elimination  of  the  fi*>yniiHp»V.l'"ll!'ll"^l!^ll^ll''"!'.lll"'l'."i'.'       i'.»        lalso 

sections  at  present  devoted  to  lighterage  and  car-float  Momrimma. . "  '.'.'.'. '.'.'. '.'.'. '. '. '. '.'.  '. '.'.     '.'■*".'."" ".'.'. :      o.os        oje 
service  would  reduce  their  waterfront  occupancy  about  13.90      100.00 

47  per  cent.     If  to  this  47  per  oeat  i.  added  3  pe»  as  re(1  witll  ,      tential  „se  „  folw 

cent  of  the  railroad  shore  front  already  occupied  by  * 

steamship  facilities  and  24  per  cent  which  is  as  yet  a™™™.  8.73       m.ao 

undeveloped  for  railroad  purposes,  it  is  apparent  that  fe!^gi .ij.~ .hil." Ill       ^w 

approximately  74  per  cent  of  the  railroad  occupancy  R*iiro*d  m«i.  grmn»ndiive»toek.. .  }■&        9 -M 

between    the    Standard    Oil    Company's    property    at  ■i.ia.w      100.00 

Bayonne   and   the  south  end   of  the   Palisades   Park  The  present  control  of  this  13 . 9  milea  of  waterfront 

Reservation  at  Fort  Lee  has  possibilities  for  com-  is  presente(i  in  more  detail  in  Table  1  and  the  occu- 

mercial  usage.  pancy  made  possible  by  the  automatic-electric  system, 

belt  lines  and  consolidated  rail  and  marine  service  in 

Present   and   Potential  Waterfront   Occupancy  Table  2. 

Of  the  13.9  milea  of  shore  front  from  Bayonne  to  no 

Fort  Lee,  7.27  miles  are  controlled  by  the  New  Jersey  Reorganization  on  a  Broad  bcALE 

railroads  —  1.79  miles  undeveloped  and  5.48  developed.  With  such  an  amount  of  waterfront  released  to  com- 

Hence  the  74  per  cent  of  railroad  occupancy  that  can  mercial  use  the  Commission  believes  that  upon  the 
be  made  available  for  com- 
mercial purposes  is  equivalent 
to  about  5.39  miles  or  3tf 
per  cent  of  the  entire  water- 
front between  the  specified 
limits. 

Eliminating  the  frontago 
devoted  to  lighters,  car 
floats  and  steamship  service 
from  the  7.27  miles  leaves 
1.88  miles  of  shore  front  in 
railroad  service,  of  which 
0.58  mile  is  in  passenger 
and  ferry  service  and  1.30 
miles  are  necessary  for  the 
handling  of  coal,  grain  and 
live  stock.  The  Commis- 
sion does  not  recommend  for 
Ihe   present    any   change  in 

the    occupancy    of    this    1.88     New   jer8ev    Shore,    Hudson   River  — Occupation  by  Piers  and  Float  Bridges  in  Lighterage 
miles.  Hnd  Car-Float  Service 
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i  by  Lighterage  Piers, 


adoption  of  its  recommendations  it  will  be  possible  to 
start  planning  for  its  development  as  a  whole  and  to 
plan  and  construct  steamship  units  fully  in  harmony 
with  the  ultimate  plan. 

It  is  quite  possible  that  further  analysis  may  show 
it  to  be  necessary  to  devote  some  part  of  the  reorgan- 
ized waterfront  to  a  canal  to  serve  lighterage  and  car- 
float  stations  located  on  undeveloped  uplands  remote 
from  the  commercial  front,  but  this  at  the  worst  would 
not  reduce  the  frontage  available  for  commerce  and 
industry  by  more  than  six-tenths  of  one  per  cent. 

Several  such  locations  for  these  stations  are  possible, 
and  it  is  not  impossible  that  the  Hackensack  Meadows, 
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with  a  canal  from  the  Hudson  River  through  Bergen 
Hill  for  lighters  and  car  floats,  may  prove  to  be  a  prac- 
ticable site. 

The  Commission  suggests  Types  II,  III,  V  and 
IX  of  the  suggested  plans  in  Chapter  23  as  typical 
steamship  pier  layouts  which,  with  the  necessary  modi- 
fications to  adapt  them  to  the  site,  seem  suitable  for 
this  New  Jersey  frontage. 

All  steamship  piers  and  all  industries  in  the  reor- 
ganized waterfront  will  receive  service  from  an  inner 
belt  line,  composed  of  the  various  railroad  shore  lines 
which  parallel  the  Hudson  and  the  Upper  Bay  from 
Constable  Hook  to  Edgewater,  with  the  necessary  con- 
nections, extensions,  branches  and  additional  tracks 
to  make  it  effective.  This  belt  line,  connected  with 
the  middle,  outer  and  all  other  belt  lines  and  operated 
by  some  impartial  intermediary,  will  give  direct  rail 
service  on  equal  terms  to  ships  and  industries  from 
all  the  railroads  of  the  Port. 

Reorganization  of  the  waterfront  along  these  lines 
will  be  highly  beneficial  to  the  railroads  in  that  it  will 
relieve  them  of  much  un remunerative  lighterage  service, 
enable  them  to  retreat  to  cheaper  lands  for  their  pre- 
liminary functions  and  at  the  same  time  furnish  them 
with  the  best  market  for  their  abandoned  deep-water 
holdings.  The  induced  freight  will  expand  the  rail- 
road tonnage  and  it  can  also  be  handled  more  cheaply 
and  expeditiously  than  under  present  conditions. 

The  existing  tracks  in  those  parts  of  the  railroad 
waterfront  yards  back  of  the  sections  which  it  is  sug- 
gested be  set  apart  for  commerce  will  be  available  to 
serve  the  steamships,  piers,  warehouses  and  industries 
with  very  little  remodelling.  Access  to  the  piers,  ware- 
houses and  factories  by  truck  from  the  easterly  side  of 
the  Hudson,  which  is  so  vital  in  their  operation,  can 
be  had  by  means  of  existing  ferries,  by  the  vehicular 
tunnel  or  tunnels  when  completed,  and  if  necessary  by 
the  creation  of  new  lines  of  ferry  service. 


CHAPTER  23 
Development  of  Other  Sections  of  the  Port 


On  page  29  of  Part  I  the  Commission  has  suggested 
briefly  forms  of  local  development  suitable  for  various 
sections  of  the  Port  District.  To  make  its  suggestions 
clearer  the  Commission  presents  in  the  latter  pages  of 
the  chapter  nine  types  of  development  and  explains 
the  purpose  of  each. 

In  preparing  this  chapter  the  Commission  has  care- 
fully considered  the  plans  of  local  authorities  and  inves- 
tigating bodies,  so  far  as  it  has  obtained  them.  It 
believes  that  nothing  it  suggests  is  in  serious  conflict 
with  those  plans.  It  has  not  sought  to  usurp  the  pre- 
rogatives of  these  local  bodies,  but  rather  to  point  out 
to  them  how  the  comprehensive  plan  the  Commission 
recommends  can  be  adapted  to  their  needs. 

Beginning  at  the  north  end  of  the  district,  passing 
down  the  east  side  of  the  Hudson  River  and  thence 
crossing  to  the  west  side,  the  Commission  attempts  in 
this  chapter  to  show  in  geographical  sequence  what  the 
comprehensive  railroad  plan  will  do  for  each  principal 
community,  and  the  kind  of  development  the  location, 
environment,  topography  and  other  conditions  suggest 
as  most  appropriate  for  the  community. 

Ikvington,  Dobbs  Ferry  and  Hastings 

The  Hudson  River  waterfront  communities  in  West- 
chester County,  New  York,  although  located  on  deep 
water,  suffer  from  two  disadvantages.  They  are  over- 
shadowed by  their  larger  neighbor  and,  being  outside 
of  the  lighterage  limits,  are  served  by  only  one  railroad. 

The  Commission's  plan  offers  them  relief  from 
dependence  on  a  single  railroad  through  a  joint  car- 
float  service  from  the  outer  belt-line  terminal  at  Pier- 
mont,  New  York,  supplemented  by  short  marginal  or 
waterfront  railroads  in  the  communities  themselves. 
Such  service,  which  can  be  of  substantially  the  same 
sort  proposed  for  Brooklyn  and  other  waterfronts,  will 
attract  industries  to  the  waterfronts  of  Irvington  and 
Dobbs  Ferrv,  will  stimulate  the  industries  alreadv 
located  on  the  waterfront  of  Hastings,  will  attract 
others,  and  will  be  of  great  benefit  to  the  industries  and 
commerce  of  Yonkers. 

Yonkers 

Yonkers  is  by  far  the  largest  and  most  important 
communitv  outside  of  New  York  Citv  on  the  east  side 
of  the  Hudson  River  within  the  Port  District.  It  has 
a  frontage  of  about  4%  miles  along  the  Hudson  River 
immediately  north  of  the  New  York  City  line.  Only 
a  small  part  of  this  frontage  has  been  developed  either 
industrially  or  commercially.  There  are,  however,  a 
number  of  large  and  important  industrial  establish- 
ments in  Yonkers.  Some  of  these  are  located  along  the 
Hudson  River,  with  wharf  facilities  on  the  river  and 
side  tracks  from  the  New  York  Central  Railroad  so 
that  they  can  receive  raw  materials  and  ship  their 
finished  product  either  by  water  or  by  rail.  Others  are 
inland  along  the  non-navigable  Sawmill  River,  wholly 


dependent  for  direct  service  on  a  spur  from  the  Putnam 
division  of  the  New  York  Central. 

The  Commission  believes  that  the  best  use  of  the 
Yonkers  waterfront  will  be  in  the  extension  of  its  indus- 
trial development.  Industries  which  receive  raw 
materials  in  ships  or  whose  products  are  exported 
should  be  especially  attracted  by  the  deep  water.  Better 
highway  access  to  the  waterfront  is  needed,  and  more 
housing  facilities  for  workers,  but  these  should  not  be 
expensive  to  provide.  Better  rail  facilities  can  be 
afforded,  as  at  Irvington,  Dobbs  Ferry  and  Hastings, 
by  a  car-float  service  to  and  from  Piermont. 

To  a  large  degree  industrial  development  of  this 
character  will  be  by  private  interests,  but  the  city 
should  reserve  one  or  more  tracts  for  public  terminals, 
to  serve  the  establishments  too  small  to  create  their  own 
dockage  facilities,  and  those  set  back  from  the 
waterfront. 

As  stated  in  Chapter  3,  page  85,  a  combined  bulk- 
head and  pierhead  line  has  been  established  in  deep 
water  along  the  built-up  section  of  the  city,  and  filling 
inshore  of  this  line  can  be  done  subject  to  permission 
from  the  War  Department.  The  quay  type  of  develop- 
ment lends  itself  most  readily  to  industrial  uses  and 
does  not  preclude  piers  at  such  time  as  they  shall  have 
become  necessarv. 

Type  IV  under  the  head  of  "  Suggested  Plans  "  (page 
359)  is  a  possibility  fcr  Yonkers. 

Manhattan 

The  Hudson  River  shore  in  Manhattan  should  be 
given  over  to  park  and  recreation  purposes  from  Spuy- 
ten  Duyvil  south  to  Seventy-second  Street,  except  at 
such  points  as  Dyckman  Street,  West  155th  Street  and 
Manhattanville,  where  the  contour  of  the  shore  adapts 
itself  to  commercial  usage  and  where  perhaps  Man- 
hattan's interest  will  demand  later  development.  The 
Commission's  plan  for  providing  freight  service  for 
Manhattan  from  all  railrcads  bv  the  automatic-electric 
system  will  make  feasible  the  removal  of  the  railroad 
tracks  which  mar  the  scenic  beauties  of  the  park. 

South  of  Seventv-second  Street  Manhattan's  West 
Side  frontage  is  discussed  in  Chapter  21  —  "  Reorgani- 
zation of  Manhattan's  Hudson  River  Waterfront." 

The  East  and  Harlem  River  shores  in  Manhattan, 
relieved  of  railroad  occupancy  by  the  automatic-electric 
system  and  provided  with  improved  river  channels  will 
be  free  to  develop  along  commercial  and  industrial  lines 
in  the  most  economic  manner,  and  the  East  River  shore 
may  possibly  come  in  time  to  such  a  reorganization  as 
is  suggested  for  the  west  waterfront. 

The  Bronx 

The  Bronx  will  be  served  along  its  westerly  shore 
by  an  improved  Harlem  River  and  by  all  the  railroads 
of  the  Port  through  the  automatic-electric  system  and 
the  middle  belt  line.     Along  its  southerly  or  East  River 
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shore  from  the  Bronx  Kills  to  Throgs  Neck  an  inner 
or  waterfront  belt  line  will  provide  service  from  all  rail- 
roads to*  such  industries  and  shipping  as  are  or  may  be 
established  there.  These  various  belt  lines  and  the 
automatic-electric  system  will  provide,  for  years  to  come, 
the  adequate  freight  service  which  the  Bronx  so  sorely 
needs. 

The  Hudson  River  waterfront  of  the  Bronx,  like  that 
01  upper  Manhattan,  should  be  reserved  for  residential 
and  park  purposes.  The  ground  slopes  steeply  and  is 
not  suited  to  commercial  or  industrial  development. 

Brooklyn  and  Queens 

Service  for  Brooklyn  and  Queens  is  discussed  at 
length  in  Chapter  15  —  "Railroad  Service  for  Long 
Island." 

Staten  Island 

Staten  Island  is  at  present  served  directly  by  only 
one  railroad,  the  Baltimore  &  Ohio.  Indirectly  it  is 
served  through  the  medium  of  drays,  lighters  and  car 
floats  by  all  railroads  of  the  Port  District. 

Its  major  development  is  on  its  northerly  and  north- 
easterly shores.  The  lack  of  development  of  its  south- 
erly shore  is  attributable  to  two  reasons.  The  primary 
reason  is  that  it  has  little  protection  from  the  waves  of 
the  Atlantic;  the  secondary,  that  it  lies  cutside  of  the 
lighterage  limits. 

The  westerly  or  Arthur  Kill  shore  of  Staten  Island 
is  undeveloped  because  it  has  no  direct  rail  access  and 
is  outside  of  the  lighterage  limits  so  that  freight  can  be 
handled  only  by  lighters  at  a  cost  beyond  that  of  its 
westerly  neighbor,  the  New  Jersey  shore,  or  by  drays  at 
considerable  additional  expense. 

The  northerlv  or  Kill  van  Kull-Newark  Bav  shore  of 
the  island  is  mainly  occupied  by  the  coal  and  other 
freight  facilities  of  the  Baltimore  &  Ohio  Railroad. 
There  are,  however,  developed  and  undeveloped  stretches 
under  private  ownership. 

On  the  northeasterly  shore,  at  Tompkinsville  and 
Clifton,  the  American  Dock  Company  and  the  Pouch 
Terminal  respectively  provide  berths  for  ships  in  the 
Eastern  Ocean  and  Western  Ocean  trades,  and  at 
StaRleton  the  City  of  New  York  is  building  twelve  large 
piers  which  will  provide  berths  for  forty-eight  freight- 
ers with  a  cargo  capacity  of  7,500  gross  tons  each,  or 
seventy-two,  with  a  cargo  capacity  of  3,500  tons  each,  a 
total  cargo  capacity  of  250,000  to  360,000  tons.  Two 
of  these  piers  are  to  be  extensively  equipped  with  gantry 
cranes  and  all  are  to  be  served  direct  by  rail  from  the 
large  yard  which  the  city  is  providing.  Just  inshore 
of  the  piers  along  the  marginal  street  the  city  "also 
intends  to  erect  on  the  hinterlands  ample  warehouses 
to  serve  the  piers. 

Two  things  are  lacking  for  these  piers  —  direct  con- 
nection with  all  the  railroads  of  the  Port  District,  and 
adequate  ferry  service. 

The  Commission's  plan  provides  for  ultimate  rail 
access  for  all  railroads  of  the  Port  District  to  all  shores 
of  Staten  Island  by  means  of  its  belt-line  system.  It 
provides  for  more  immediate  rail  access  for  all  of  these 
railroads  to  the  shores  within  the  lighterage  limits  by 
an  inner  or  waterfront  belt  line  served  by  float  bridges 
pending  the  connection  of  all  of  the  Staten  Island  inner 


belts  with  the  outer  belt  line  in  New  Jersey  and  via 
that  belt  line  with  all  other  belt  lines  in  the  Port  Dis- 
trict. The  Commission  recommends  that  additional  and 
better  ferry  service  be  provided  for  the  northeasterly 
shore  of  the  island. 

For  the  easterly  and  southerly  shores  of  the  island 
the  Commission  suggests  Types  II,  III,  V  and  IX  of 
u  Suggested  Plans "  applied  in  accordance  with  the 
physical  and  financial  limitations  imposed  at  the  time  of 
building.  For  the  westerly  shore  it  suggests  a  quay 
development  such  as  is  illustrated  by  Type  IV  of  the 
suggested  plans,  and  canalization  of  the  marsh  section 
as  illustrated  by  Type  VI. 

Perth  Amboy 

Both  the  Arthur  Kill  and  the  Raritan  River  shores  of 
Perth  Amboy  are  intensively  developed  industrially. 
Many  of  the  industries  are  served  with  raw  materials 
direct  from  ships.  Still  further  development  can  be 
accomplished  along  this  line.  For  the  benefit  of  its 
existing  industries  and  to  attract  yet  others,  the  Com- 
mission's plan  makes  possible  direct  service  from  all 
the  railroads  of  the  port.  Perth  Amboy  like  Yonkers 
should  retain  part  of  its  waterfront  for  the  benefit  of  its 
smaller  industries  and  so  administer  it  as  to  secure  for 
them  the  needed  rail  and  water  service,  and  incidentally 
secure  for  its  merchants  and  the  general  public  the  ad- 
vantage of  freight  service  from  all  roads. 

For  the  development  of  such  service  Type  IV  of 
"Suggested  Plans"  is  well  adapted.  For  the  city's 
marsh  lands  where  canalization  is  possible,  quay  devel- 
opment after  Types  IV,  V  and  VI  is  suggested. 

New  impetus  will  be  given  this  busy  and  important 
city  if  the  comprehensive  plan  is  carried  out. 

Rakitan  River 

Southwesterly  of  Perth  Amboy  and  along  the  north- 
westerlv  shore  of  the  Raritan  River  the  Commission's 
plan  provides  for  an  inner  or  waterfront  belt  line.  With 
canalization  and  quay  development  along  the  lines  of 
Types  IV,  V  and  VI  of  "  Suggested  Plans  "  and  with 
service  from  all  railroads  of  the  Port,  these  marsh  lands 
will  be  attractive  to  industries  importing  their  raw 
materials  or  exporting  their  products  in  considerable 
volume,  and  the  construction  will  be  comparatively 
inexpensive. 

New  Brunswick  will  derive  indirect  benefit  from 
such  a  development  and  may  be  able  under  a  Port 
Authority  to  carry  it  to  its  own  door. 

WOODBRIDGE,  R0O8EVELT  AND  LlNDEN 

The  westerly  shore  of  the  Arthur  Kill  between  Perth 
Amboy  and  Elizabeth  through  Woodbridge,  Roosevelt 
and  Linden  is  intensively  developed  industrially.  To 
such  communities  in  this  section  as  Port  Reading, 
Chrome,  -Carteret,  Warner  and  Qrasselli  and  to  the  sec- 
tion itself  the  comprehensive  plan  will  bring  waterfront 
or  inner  belt  lines  with  all  the  advantages  of  service 
from  all  railroads  of  the  Port  District.  This  will  stim- 
ulate existing  industries  and  bring  others  which  re- 
quire service  both  by  rail  and  by  water. 

Canalization  after  Type  VI  of  "  Suggested  Plans  " 
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with  quay  development  of  the  waterfront  as  in  Type 
IV  or  even  Type  V  seems  to  the  Commission  appli- 
cable to  this  section  of  the  waterfront  at  compara- 
tively slight  expense. 

Eahway 

With  canalization  of  the  Rahway  River  and  the  co- 
operation of  a  Port  Authority,  Rahway  is  within  easy 
reach  of  all  of  the  benefits  of  good  rail  and  water 
service. 

Elizabeth 

On  the  westerly  shore  of  the  Arthur  Kill  in  Eliza- 
beth are  located  many  large  industries  which  will  bene- 
fit greatly  from  the  freight  service  provided  for  by  the 
inner  or  waterfront  belt  line  of  the  Commission's  plan, 
but  Elizabeth's  best  opportunities  lie  in  the  undevel- 
oped m'arah  lands  of  the  westerly  shore  of  Newark  Bay. 
Canalization  in  the  manner  of  Type  VI,  "  Suggested 
Plans,"  with  quay  development  and  service  from  all 
railroads,  will  provide  many  miles  of  good  waterfront  — 
industrial,  commercial  or  both  —  for  industries  of  the 
type  attracted  will  bring  commerce.  In  some  sections 
Type  IV  of  "Suggested  Plans"  will  possibly  prove 
best  and  later,  on  the  bay  front,  Types  V  and  IX 
will  provide  for  ship  terminals  when  needed. 

On  the  bay  the  city  should  make  reservations  for 
warehouses  and  piers  to  serve  the  smaller  industries.  m 

Starting  small  on  a  well-considered  and  at  first  inex- 
pensive plan  and  expanding  as  the  business  grows  is 
the  root  of  success  for  such  a  large  development  as  is 
here  possible. 

Newark 

Newark's  Passaic  River  waterfront  is  mainly  under 
privaite  industrial  control,  and  fittingly  so,  for  Newark 
has  long  realized  that  the  river  is  narrow  for  pier  devel- 
opment and  that  her  greatest  opportunities  lie  on  the 
westerly  shore  of  Newark  Bay.  An  improved  Passaic 
River  with  improved  rail  access  will  do  much  for  the 
river  section,  but  the  main  development  should  and  will 
be  made  on  the  bay  section. 

The  Port  Newark  terminal  zone  as  planned  by  the 
city  has  about  4,800  ft.  of  bay  frontage  measured 
along  the  bulkhead  line  and  provides  for  pier  lengths 
of  1,100  ft.  Seven  hundred  feet  of  this  is  taken  up 
by  a  canal  entrance  into  the  zone,  which  extends  westerly 
from  the  bulkhead  line  approximately  14,500  feet 

About  2,600  ft.  of  the  bay  frontage  and  3,000  ft  of 
the  canal  frontage  is  occupied  by  the  Submarine  Boat 
Corporation,  which,  during  the  summer  of  this  year,  in 
addition  to  its  other  activities,  operated  steamships  in 
freight'  service  between  Cuba  and  Newark.  More  than 
3,000  ft.  of  the  canal  frontage  is  occupied  by  what  is 
known  as  the  United  States  Army  Supply  Base,  a  quay 
development  with  freight  sheds  extending  inshore  and 
fed  by  drays  and  railroad  cars  on  opposite  sides. 

This  constitutes  all  the  developed  waterfront  of  the 
zone.  There  remains  for  future  development  under  the 
zone  plan  of  the  city  about  20,000  ft.  of  canal  frontage 
and  1,500  ft.  of  bay  front. 

If  the  city  of  Newark  acquires  the  bay  front  prop- 
erty lying  between  the  Port  Newark  terminal  zone  and 


the  city  of  Elizabeth,  all  of  which  will  have  direct  ser- 
vice from  all  railroads  of  the  Port  when  the  Commis- 
sion's plan  is  carried  out,  it  can  with  the  co-operation  of 
Elizabeth  open  for  its  zone  yet  other  canals  and  dis- 
pense with  the  turning  basin  which  forms  a  requisite 
part  of  its  present  plan.  If  this  should  be  done  in  ac- 
cordance with  Type  VI  of  "  Suggested  Plans,"  the  ex- 
tended zone  waterfront,  direct  and  indirect,  on  Newark 
Bay  would  approximate  the  following  figures  in  linear 
feet: 

On  canals  On  bav 

Developed   6, 300  2, 600 

Undeveloped   46, 400  3,  900 

Total    52,700  6,500 

In  addition  to  this,  there  exists  in  Newark  7,000  ft. 
of  bay  front  mainly  under  railroad  control  and  some 
seven  miles  of  Passaic  River  front  under  various  con- 
trol. For  all  this  waterfront  the  quay  type  of  develop- 
ment is  suggested,  followed  where  and  when  feasible  by 
Types  II,  III,  IV,  V,  VI  or  IX  of  "  Suggested  Plans  " 
as  may  be  most  suitable.  Newark  should,  however,  re- 
serve her  bay  waterfront  for  a  pier  and  warehouse  de- 
velopment to  take  care  of  the  industries  of  the  hinter- 
lands which  mav  need  and  cannot  otherwise  obtain  such 
service. 

Passaic 

Passaic  with  its  large  population  and  many  indus- 
tries will  receive  benefit  from  an  improved  river,  and 
her  rail  service,  good  already  and  supplemented  as  it 
will  be  by  more  facile  access  frcm  other  than  her  two 
rail  systems,  will  be  greatly  improved. 

Paterson 

Paterson,  a  highly  important  industrial  city,  is 
served  at  present  only  by  two  Tailroad  systems,  and 
prospers  in  spite  of  that  fact.  To  Paterson  the  Com- 
mission's plan  would  bring  service  from  all  rails  in  the 
Port  District  by  way  of  the  outer  belt  in  New  Jersey. 

A  branch  from  this  outer  belt  down  the  easterlv 
shore  of  the  Passaic  River  is  a  possibility,  and  the 
canalization  of  the  river  up  to  Paterson  is  urged  by  the 
Commission  in  Chapter  24. 

The  Commission's  plan  would  provide  the  nucleus 
for  a  larger  and  still  more  important  Paterson. 

Hackensack  Meadow  Communities 

The  Hackensack  meadow  communities  —  Kearny, 
Harrison,  the  Arlingtons,  Kingsland,  the  Rutherfords, 
Carlstadt,  Woodbridge,  Hasbrouck  Heights,  Hacken- 
sack, Rirlgefield  Park,  Ridgeficld,  Little  Ferry,  North 
Bergen  and  Secaucus,  together  with  the  westerly 
section  of  Jersey  City,  all  have  a  large  but  undeveloped 
asset  at  their  doors  in  the  Hackensack  and  Overpeck 
Creek  meadows.  To  these  meadows  the  Commission's 
plan  would  bring  waterfront  belt  lines  with  freight 
service  from  all  the  railroads  of  the  Port,  adequate 
channels  in  the  rivers  and  the  opportunity  for  a  system 
of  development  unrivaled  for  its  comparatively  small 
initial  cost  and  the  advantages  offered  to  industries  and 
commerce. 

Canalization  of  these  meadows   (Type  VI,   "  Sug- 
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gested  Plans/'),  simple  quay  development  with  transit 
sheds  (Type  IV),  and  the  construction  of  piers  (Types 
II,  III,  V  and  IX),  following  as  the  business  grows, 
will  all  tend  toward  the  formation  of  an  auxiliary  port 
invaluable  to  the  City  of  New  York  as  well  as  to  the 
communities  more  directly  interested. 

Bayoxne 

In  addition  to  the  opportunities  offered  to  Bayonne 
in  Chapter  32,  "  Potential  Reorganization  of  New  Jer- 
sey's Hudson  River  Waterfront,"  an*  inner  or  waterfront 
belt  line  on  the  Newark  Bay  frontage  will  serve  to  the 
advantage  of  the  important  industries  already  located 
there  and  will  induce  others.  This  belt  will  in  no  wise 
interfere  with  Bayonne's  park  system  or  with  its 
logical  extension  for  years  to  come. 

Jersey  City 

Jersey  City,  while  receiving  its  major  benefits  from 
the  possible  reorganization  of  its  Hudson  River  and 
Upper  Bay  waterfront,  can  derive  more  immediate 
benefits  from  the  inner  or  waterfront  belt  line  proposed 
by  the  Commission  for  its  Newark  Bay— Haekensack 
River  frontage. 

This  belt  harmonizes  with  the  west  side  development 
proposed  by  Jersey  City  and  lends  additional  value  to 
the  plan  by  providing  access  from  all  railroads  of  the 
Port  District.      . 

Other  Hudson  River  Communities  in  New  Jersey 

Hoboken,  Weehawken,  West  New  York,  Guttenberg, 
North  Bergen  and  Edgewater  are  all  discussed  at  some 
length  in  Chapter  22,  "  Potential  Reorganization  of 
New  Jersey's  Hudson  River  Waterfront." 

General 

There  is  no  part  of  the  Port  District  that  will  not  be 
benefited,  directly  or  indirectly,  if  the  Commission's 
comprehensive  plan  is  carried  out.  All  communities 
on  navigable  water  are  advised  to  obtain  control  of  at 
least  some  portion  of  their  waterfront  as  an  invaluable 
future  asset. 

Suggested  Plans 

For  the  development  of  the  various  sections  of  the 
Port  District  many  piers  have  been  considered.  There 
is  no  one  plan  which  is  a  "  sovereign  specific  "  for  all 
conditions  and  locations. 

Types  I  to  IX  herein  outlined  are  not  intended  to 
be  other  than  illustrative,  and  scant  attention  has  been 
given  to  structural  details.  The  evils  they  seek  to  avoid 
are: 

1.  Lack  of  adequate  transit  space  in  the  sheds,  which 
necessitates  delay  to  the  ship  or  rehandling  of  cargo. 

2.  Lack  of  long-time  storage  facilities,  which  in-, 
creases  trucking  costs  and  sometimes  delays  the  ship. 

3.  Lack  of  direct  connection  with  the  railroads  of 
the  Port,,  which, increases  the.  lighterage  costs  to  the 
railroads,  causes  rehandling  of  freight  and  often  tends  w 
to  delay  the  ship. 

4.  Crossing   at   grade   cr   "  fouling "    of   goods   in 


transit  between  dray  and  ship,  between  car  and  ship  and 
between  warehouse  and  ship,  which  cause  congestion, 
increase  handling  costs,  and  tend  to  delay  the  ship. 

5.  Congestion  on  the  piers  caused  by  the  actual 
entrance  of  drays  collecting  or  delivering  freight,  which, 
if  not  avoided,  must  be  counteracted  by  widening  the 
piers  at  costs  that  may  be  prohibitive  on  highly  de- 
veloped waterfronts,  in  order  to  obtain  free  passageway 
and  yet  retain  sufficient  transit  space  for  the  freight. 

Type  I 

Type  I  is  a  sketch  of  a  double-dock  pier  for  the  Hud- 
son River  shore  of  Manhattan,  where  railroad  cars  can- 
not economically  be  brought  to  the  ship  and  all  freight 
must  be  handled  by  lighter  and  dray.  The  sketch  is 
made  up  to  conform  to  the  -plan  and  the  principles  out/- 
lined  in  Chapter  21,  "Reorganization  of  Manhattan's 
Hudson  River  Waterfront." 

The  upper  decks  of  the  piers  are  for  inbound  freight, 
the  lower  for  outbound,  although  this  may  be. reversed 
if  the  reason  for  so  assigning  them  is  thought  insuffi- 
cient by  the  users.  This  reason  is  that  ramps  from  the 
street  level  to  the  freight  driveways  for  the  upper  decks 
are  more  easily  ascended  by  empty  drays  coming  for 
inbound  freight  than  by  loaded  drays  bringing  out- 
bound freight. 

Four  ships  of  3,600  tons  net  registry  can  berth  at  one 
pier,  two  unloading  to  the  upper  deck,  two  loading  from 
the  lower  deck.  Freight  between  lighters  and  ships  is 
to  be  handled  as  at  present.  Freight  between  drays  and 
ships  is  to  be  handled  by  tractors  and  trailers,  inbound 
from  the  tailboard  of  drays  at  the  upper-driveway 
bulkhead-shed  platform,  outbound  to  the  tailboards  of 
drays  at  the  lower-driveway  bulkhead-shed  platform. 
Provision  is  made,  however,  for  entrance  to  the  pier 
direct  from  these  driveways  in  order  to  accommodate 
such  freight  as  is  not  adaptable  to  handling  by  tractor 
and  trailer.  Dray  traffic  on  both  bulkhead  driveways 
is  to  be  in  one  direction  only. 

Freight  between  the  ship  and  the  warehouse  and 
additional  transit  floor  space  provided  inshore  along  the 
bulkhead  is  to  be  handled  by  tractor  and  trailer  via 
elevators,  as  is  also  freight  between  such  space  and 
drays  or  lighters. 

The  elevators  shown  in  the  plan  are  to  be  large 
enough  to  hold  ten  trailers,  five  abreast.  These  ele- 
vators extend  only  from  the  lower-deck  level  of  the  pier 
up  to  a  working  floor  of  the  bulkhead  shed  immediately 
above  the  upper-deck  level  of  the  pier,  and  from  this 
floor  the  warehouse  floors  of  the  bulkhead-shed  struc- 
ture are  reached  by  smaller  elevators. 

The  area  of  the  pier  floors  plus  the  transit  floor  area 
of  the  bulkhead  structure  is  sufficient  to  allow  full  car- 
goes for  two  ships  of  3,600  tons  net  registry  each  to  be 
assembled  and  at  the  same  time  provide  space  enough 
for  unloading  the  cargoes  of  two  similar  ships.  In 
other  words,  the  pier  floors  and  transit  space  in  the 
bulkhead  structure  provide  room  for  30.000  tons  of 
cargo  plus  the  necessary  aisle  space  for  handling  it. 

If  all  drays  entered  the  pier  to  receive  and  discharge 
freight  as  they  do  under  the  present  methods,  the  piers 
•would  have  to  be  built  wider,  or  additional  transit  space 
would  have  to  be  provided  within  the  bulkhead 
structure. 
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Type  II 

Type  II  is  a  plan  for  warehouses  and  piers  in  a  loca- 
tion where  the  marginal  railroad  serving  them  is  close 
to  the  bulkhead  line  and  where  land  i9  expensive  enough 
to  warrant  the  building  of  a  double-deck  pier  and  the 
exclusion  of  drays  from  the  pier. 

The  slip  width  between  these  piers  should  be  not  less 
than  300  ft.  Each  deck  of  the  piers  has  sufficient  width 
to  enable  it  to  accommodate  the  full  cargo  of  two  ships 
of  3,600  tons  net  registry  each,  with  ample  aisle  space. 
The  pier  is  long  enough  for  berthing  four  such  ships. 
The  upper  deck  of  the  pier  can  be  used  for  inbound 
cargo  and  the  lower  deck  for  outbound  cargo,  or  vice 
versa. 

Drays  are  not  to  come  on  the  pier  unless  loaded  with 
or  calling  for  freight  not  %  adaptable  to  handling  by 
tractor  and  trailer.  For  drays  carrying  such  freight, 
driveways  are  provided  along  the  bulkhead  line  down 
the  sides  and  at  the  ends  of  the  piers.  They  will  enter 
from  the  ground  floor  through  side  doors,  and,  if  des- 
tined for  the  second  floor,  will  have  to  take  the 
elevators. 

Other  freight  brought  by  dray  for  the  lower  deck  of 
the  pier  is  to  be  handled  by  tractors  and  trailers  from 
the  tailboard  of  the  dray  at  the  bulkhead  shed  platform. 
Freight  between  drays  and  the  upper  deck  of  the  pier 
is  to  be  handled  by  tractors  and  trailers  from  the  tail- 


board of  the  dray  at  the  warehouse  platform  via  ele- 
vators and  the  overhead  gallery. 

Freight  between  car  and  ship  on  the  lower  deck  of 
the  pier  is  to  be  handled  by  tractors  and  trailers  from 
the  cars  via  elevators  and  the  overhead  passageway,  and 
that  on  the  second  dock  by  tractors  and  trailers  via  the 
overhead  gallery.  Freight  between  warehouse  and 
ship  will  be  handled  to  the  lower  deck  by  tractors  and 
trailers  via  the  overhead  gallery  and  elevators,  and  to 
the  upper  deck  by  tractors  and  trailers  via  the  overhead 
gallery. 

Betwen  dray  and  warehouse  freight  will  be  handled 
by  tractors  and  trailers  from  the  tailboard  of  the  dray 
at  the  warehouse  platform  via  the  elevators.  Between 
car  and  warehouse  it  will  be  handled  by  tractors  and 
trailers  via  the  elevators.  Between  warehouse  and 
lighters  it  will  be  handled  in  the  same  manner  as  freight 
between  warehouse  and  ship ;  between  ship  and  lighters 
by  the  method  prevailing  at  present. 

Connecting  bridges  between  warehouses  provide  for 
the  handling  of  freight  between  any  ship  and  any 
warehouse  of  the  group. 

Eight  of  the  railroad  tracks  shown  on  the  plan,  four 
on  each  level,  with  a  total  capacity  of  65  cars,  are  for 
cars  to  be  loaded  or  unloaded,  as  the  case  may  be.  Two 
on  each  level,  with  a  total  capacity  of  34  cars,  are  for 
temporary  storage  purposes,  and  four  of  the  tracks,  the 
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most  remote  from  the  building,  are  the  switching  leads 
for  the  system. 

There  is  on  each  level  an  intermediate  platform  be- 
tween the  tracks  so  that  freight  can  be  handled  from 
the  cars  either  by  passing  down  this  platform  to  an 
entrance  in  the  building,  or  through  previously  emptied 
cars  on  the  tracks  nearest  to  the  building.  Freight 
from  cars  on  the  tracks  nearest  the  building  will  be 
handled  direct  into  the  warehouse,  which  will  have 
continuous  doors  at  its  working  floors. 

It  will  be  noted  that  with  this  plan  50  per  cent  of 
the  freight  between  ship  and  car  and  50  per  cent  of  the 
freight  between  ship  and  dray  is  handled  without  the 
use  of  elevators,  and  that  all  crossings  at  grade  between 
dravs  and  tractors  and  trailers  are  avoided. 


Type  III 

Type  III  is  a  plan  for  warehouses  and  single-deck 
piers  where  the  marginal  railroad  is  close  to  the  bulk- 
head line  and  w4iere  the  value  of  land  is  high  enough  to 
warrant  the  exclusion  of  drays  from  the  piers. 

The  piers  are  wide  enough  to  hold  the  cargo  of  four 
vesseb  of  3,600  tons  net  registry,  leaving  sufficient  aisle 
space  for  handling,  and  four  vessels  of  this  capacity  can 
also  find  berthing  space  at  each  pier.  An  overhead 
gallery  from  the  warehouse  down  the  pier  is  provided 
in  each  instance  in  order  to  avoid  crossings  at  grade 
l>etween  drays  and  tractor-trailers. 

Freight  between  dray  and  ship  is  to  be  handled  by 
tractor  and  trailer  from  the  tailboard  platfcrm  of  the 
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bulkhead  shed.  That  between  car  and  ship  and  that 
between  warehouse  and  ship  are  to  be  handled  by  tract- 
ors and  trailers  via  elevators  and  the  overhead  gallery. 
Freight  between  car  and  warehouse  is  to  be  handled  by 
tractors  and  trailers  via  elevators.  That  between  dray 
and  warehouse  is  to  be  handled  by  tractors  and  trailers 
from  the  warehouse  tailboard  platform  via  elevators. 

Freight  between  lighter  and  warehouse  is  to  be 
handled  in  the  same  manner  as  freight  between  ware- 
house and  ships.  That  between  lighter  and  ship  is  to 
be  handled  as  under  the  prevailing  methods. 

Three  unloading  platforms  and  six  tracks  are  pro- 
vided for  freight  between  car  and  ship  and  warehouse 
and  car.     These  tracks  have  a  capacity  of  66  cars. 

It  will  he  noted  that  freight  can  be  taken  direct  from 
the  cars  via  the  platforms  to  the  warehouse  working 
floors  or  pass  through  cars  previously  emptied  as  con- 
venience may  dictate. 

The  two  outermost  tracks  constitute  the  switching 
leads  for  the  group  of  piers.  The  working  floors  of  the 
warehouse  are  connected  by  overhead  bridges  so  that 
freight  can  pass  from  a  pier  to  any  warehouse. 

The  outshore  half  of  the  pier  floor  is  to  be  worked 
via  elevators  in  the  middle  of  the  pier,  the  inshore  half 
via  the  elevators  at  the  bulkhead  line.  This  arrange- 
ment avoids  obstruction  of  the  working  space  in  the 
inshore  half  by  tractors  and  trailers  for  the  outshore 


half.     The  outshore  half  cf  the  gallery  is  available  for 
the  storage  of  tractors  and  trailers. 

The  main  elevators,  six  in  all,  of  the  warehouse  and 
pier  have  a  capacity  of  ten  trailers  each,  five  on  a  side. 
They  are  separated  because  it  is  thought  that  by  run- 
ning tractors  and  trailers  between  them  on  one  route 
all  fouling  can  be  avoided  at  the  elevators.  The  eleva- 
tors between  the  working  floors  of  the  warehouse  and 
warehouse  floors  are  of  a  smaller  size. 

Type  IV 

Type  IV  is  a  quay  development  with  a  single-story 
bulkhead  shed  running  parallel  to  the  quay  at  sufficient 
distance  therefrom  to  allow  for  two  railroad  tracks  and 
a  gantry  crane. 

Inshore  from  this  bulkhead  shed  run  single-story 
sheds  separated  from  each  other  by  alternating  track 
and  dray  wells,  in  the  manner  of  the  Port  Newark  de- 
velopment. Each  track  well  contains  three  tracks, 
with  12-ft.  platforms  alongside  the  sheds.  The  dray 
wells  are  96  ft.  wide  —  two  12-ft.  platforms  adjacent 
to  the  sheds  and  a  72-ft.  driveway.  The  dray  well  is 
wider  next  to  the  bulkhead  shed  to  provide  for  the  turn- 
ing of  5-ton  motor  trucks  and  make  one-way  travel  i 
sible  if  d 
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The  sheds  provide  both  storage  and  transit  space,  and 
all  movement  of  freight  between  shed  and  ship  is  to  be 
by  tractor  and  trailer. 

The  tracks  along  the  bulkhead  and  the  gantry  cranes 
are  only  for  the  handling  of  heavy  freight  between  car 
and  ship. 

Type  V 

Type  V  is  a  suggested  plan  for  single-deck  piers  and 
warehouses  where  the  main  railroad  serving  them  is 
remote  from  the  bulkhead  line,  as,  for  example,  on  the 
westerly  side  of  Newark  Bay  or  at  Jamaica  Bay. 

The  piers  are  of  sufficient  length  to  berth  four  ships 
of  3,600  tons  net  registry  each,  and  of  sufficient  width 
to  stow  the  cargo  of  four  such  ships,  leaving  room  for 
aisle  space  for  tractors  and  trailers.  Two  tracks  for 
handling  heavy  freight  between  ship  and  car  by  gantry 
cranes  run  down  each  side  of  the  pier  outside  of  the 
shed,  and  three  tracks  for  handling  less  heavy  freight 
run  down  the  center  of  the  pier  in  a  track  well. 

The  warehouses  will  be  fed  from  tracks  at  their  ends, 
three  per  warehouse.  .Separate  driveways  are  provided 
for  dray  service  to  the  warehouses  and  to  the  piers. 


Freight  between  ship  and  dray  will  be  handled  by 
tractors  and  trailers  from  the  tailboard  at  the  bulkhead 
platform.  That  lx-tween  car  and  ship  will  be  handled 
by  both  tractors  and  trailers  and  hand  trucks.  That 
between  warehouse  and  ship  will  l>e  handled  by  tractors 
and  trailers  via  overhead  bridges,  a  longitudinal  gallery 
on  the  second  floor  of  the  warehouses,  and  elevati  r>. 

Freight  between  lighter  and  ship  will  he  handled  by 
the  prevailing  methods;  that  between  warehouse  and 
lighter  in  the  same  manner  as  freight  between  ware- 
house and  ship.  That  between  dray  and  warehouse  is 
to  be  bandied  via  the  platforms  and  driveways  in  the 
rear  of  the  warehouses. 

The  second  and  third  floors  of  the  bulkhead  shed  pro- 
vide for  temporary  storage  and  might,  except  for  the 
gallery  essential  in  handling  freight  between  warehouse 
and  ship  and  warehouse  and  lighter,  he  omitted. 

Type  VI 

Type  VI  is  a  scheme  for  the  tleveloinnent  of  the 

westerly  shore  of  Newark  Bay  in  the  cities  of  Newark 

and  Elizabeth.     It  is  a  canalization  qf  the  meadows 

similar  to  that  already  advocated  by  th:-  city  of  New- 
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ark,  and  consists  of  four  canals  from  6,000  to  12,000 
ft.  long,  running  inshore  from  a  bulkhead  line  estab- 
lished 1,100  ft.  westerly  of  the  pierhead  line.  These 
canals  are  joined  at  their  westerly  ends  by  a  canal  run- 
ning in  the  main  in  a  northerly  direction,  forming  three 
islands  on  the  meadows.  The  most  northerly  canal  has 
already  been  developed  by  the  city  of  Newark  for  about 
one-half  of  its  length,  and  on  it  are  located  the  Sub- 


marine Boat  Corporation  and  the  sheds  forming  what  is 
known  as  the  United  States  Army  Supply  Base. 

Here,  if  Newark  and  Elizabeth  can  agree  as  to  shar- 
ing the  use  and  cost  of  construction  of  the  canal  be- 
tween them,  an  existing  waterfront  of  30,400  ft.  can 
be  made  into  a  waterfront  of  120,000  ft.  by  the  cheap- 
est method  known  for  waterfront  development,  that  is, 
the  construction  of  bulkheads,  excavation  of  canals  and 
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utilization  of  the  material  excavated  from  the  canals  to 
form  the  necessary  uplands. 

The  plan  provides  for  access  by  car  and  dray  to  every 
foot  of  waterfront  created,  for  reservations  along  the 
bay  front,  for  future  warehouses  and  for  piers  and 
bulkhead  sheds  with  the  necessary  car  and  dray  access 
as  in  Type  V. 

All  tracks  lead  either  out  of  the  outer  belt  line  in 
New  Jersey  or  else  from  an  inner  or  waterfront  belt 
line  which  has  direct  connections  with  the  outer  belt 
line  and  by  means  of  that  line  with  all  of  the  belt  lines 
and  railroads  in  the  Port  District.  The  driveways  are 
connected  with  the  highways  of  New  Jersey. 

This  site  will  be  peculiarly  attractive  to  the  class  of 
industries  which  receive  the  bulk  of  their  raw  material 
by  ship  or  export  the  bigger  part  of  their  products. 

If  the  authorities  in  control  so  determine,  industrial 
sites  can  be  sold  outright  or  leased  on  long-term  leases. 
The  governing  authorities,  however,  should  keep  con- 
trol of  the  tracks  and  roadways  necessary  for  access  to 
such  sites,  as  well  as  of  the  channels  along  which  they 
are  located. 

Such,  a  development  as  this  can  start  small  and 
expand  with  the  business  to  immense  proportions  pro- 
vided that  an  adequate  plan  be  adopted  and  adhered  to 
along  such  lines  as  are  herein  indicated. 

If  a  business  is  created  which  makes  it  necesary  for 
ships  with  inbound  cargo  to  call,  it  will  not  be  long 
before  outbound  cargo  for  those  ships  will  come. 

Type  VII 

Type  VII  shows  the  series  of  channels  and  basins 
proposed  by  the  City  of  New  York  for  the  development 
of  Jamaica  Bay.  On  it  is  indicated  the  location  of 
the  six  piers  suggested  by  the  City  of  New  York  for  the 

westerlv  end  of  the  bav. 

_     *■  * 

The  Commission  believes  canalization  along  the  lines 
of  Type  VI  is  peculiarly  adaptable  to  this  location,  but 
its  comprehensive  plan  provides  for  adequate  rail  con- 
nection from  every  railhead  of  the  Port  District  to  any 
piers  that  the  city  may  elect  to  build. 

Type  VIII 

Type  VIII  is  a  suggested  plan  prepared  by  the  De- 
partment of  Docks  of  the  City  of  New  York,  showing 
a  proposed  character  of  development  to  meet  the  re- 
quirements which  the  Chief  of  Engineers  of  the  United 


States  Army  recommended  should  be  imposed  as  a  con- 
dition to  the  authorization  by  Congress  for  extending 
the  existing  project  for  the  improvement  of  Jamaica 
Bay  to  a  depth  of  30  ft.  The  piers  are  850  ft.  wide 
and  2000  ft.  long.  The  slips  between  the  piers  are  400 
ft.  wide.  The  warehouses  are  on  the  piers  themselves 
instead  of  en  the  hinterlands. 

Gantry  cranes  and  telpherage  are  the  means  relied 
upon  for  freight  handling.  Drays  will  enter  the  piers 
directly  and  tracks  will  run  longitudinally  on  the  piers. 

The  side  wharfage  of  the  six  piers  will  berth  forty- 
eight  vessels  of  3,600  tons  net  registry  each,  and  if 
ships  are  permitted  to  tie  up  to  the  ends  of  the  piers 
there  will  be  berths  for  at  least  six  additional  vessels  of 
that  type.  The  fifty-four  ships  would  have  a  total 
cargo  carrying  capacity  of  405,000  gross  tons. 

Type  IX 

Type  IX  is  a  plan  for  three-story  piers  and  multiple- 
story  warehouses  in  a  location  where  land  is  compara- 
tively cheap  and  the  railroad  serving  them  is  remote 
from  tho  bulkhead  line.  On  the  pier  are  a  central 
driveway  for  drays,  two  track  wells,  each  providing  for 
two  lines  of  cars  and  two  separate  three-story  sheds. 
Temporary  storage  tracks  are  provided  for  each  pier, 
with  a  capacity  of  95  cars  per  pier.  Landing  platforms 
are  provided  for  each  deck  of  the  pier  shed. 

Freight  will  be  handled  from  the  ships  by  the  use  of 
an  extended  cargo  mast,  and  from  drays  by  whip 
hoists  operated  by  motors  on  the  interior  of  the  third 
floor  of  the  shed. 

Cross  galleries  will  connect  the  second  floor  of  each 
pier  shed  with  the  second  floor  of  the  warehouse,  40  ft. 
of  this  floor  being  taken  up  with  a  longitudinal  gallery 
with  bridges  from  one  warehouse  to  another,  so  that 
freight  can  be  taken  between  any  shed  and  any  ware- 
house by  tractors  and  trailers. 

Freight  between  car  and  ship  is  to  be  handled  by 
tractors  and  trailers,  hand  trucks  or  both.  .  Freight 
between  dray  and  ship  is  to  be  handled  by  whip  hoists, 
trucks  and  cargo  masts ;  that  between  lighter  and  ship 
as  under  the  present  system;  that  between  warehouse 
and  ship  by  tractors  and  trailers  and  cargo  masts ;  that 
between  warehouse  and  lighter  in  the  same  manner  as 
between  ship  and  warehouse;  that  between  car  and 
warehouse  or  between  dray  and  warehouse  by  trucks 
and  elevators. 


CHAPTER  24 
Channel  Improvement 


Expenditures  by  the  United  States  Government  on 
channels  in  New  York  Harbor  have  been  far  from  pro- 
portional to  the  traffic  of  the  Port.  In  the  Ambrose 
Channel  and  the  Main  Ship-Bayside-Gedney  Channel 
through  the  Lower  Bay  to  the  Narrows,  New  York  is 
provided  with  excellent  approaches  to  waterways  which, 
however,  are  not  sufficiently  improved.  There  are  also 
a  number  of  bridges  over  various  waters  of  the  harbor 
which  interfere  with  navigation  and  should  be  removed 
or  remodelled. 

Lower  Bay 

Until  1914  the  Main  Ship-Bayside-Gedney  Channel 
across  the  shoals  of  Sandy  Hook  was  the  chief  entrance 
to  the  harbor.  This  channel,  completed  in  1891,  had  a 
width  of  1,000  ft.  and  a  minimum  depth  of  30  ft.  To 
meet  the  needs  of  the  largest  liners,  which  draw  well 
above  30  ft.,  the  Ambrose  Channel  was  dredged  to  the 
north  of  the  Main  Ship  Channel.  This  new  channel, 
40  ft.  deep  and  2,000  ft.  wide,  was  completed  in  1914 
at  a  cost  of  about  $5,000,000. 

Craven  Shoal,  in  the  Lower  Bay  a  short  distance 
from  the  Narrows,  is  at  present  being  removed  to  a 
depth  of  30  ft.,  and  when  this  is  completed  the  last 
obstacle  to  a  clear  way  to  the  Upper  Bay  will  have  been 
removed.  Other  work  is  desirable,  however,  in  the 
Lower  Bay  before  it  can  be  said  to  meet  fully  the  needs 
of  navigation.  A  project  is  under  way  for  drgdging 
three  21-ft.  channels  in  the  Raritan  Bay.  There  should, 
however,  be  a  30-ft.  channel  through  the  bay  to  Perth 
Ataboy.  A  16-ft.  channel  is  being  provided  between 
Staten  Island  and  Hoffman  and  Swinburne  Islands. 
The  water  along  the  entire  southeasterly  side  of  Staten 
Island  is  too  shallow  for  commercial  purposes,  and  deep 
water  should  be  provided  for  the  terminus  of  the  outer 
belt  line  proposed  on  that  shore. 

Upper  Bay 

The  Narrows  are  a  mile  wide  at  the  narrowest  point, 
and  from  60  to  100  ft.  in  depth,  consequently  they  offer 
no  obstruction  to  navigation.  North  of  the  Narrows  a 
40-ft.  channel  extends  to  the  mouth  of  the  Hudson,  this 
channel  being  in  places  only  370  ft.  wide,  while  to  the 
east  along  the  south  Brooklyn  shore  is  the  so-called  Red 
Hook  Channel.  Between  the  two  channels  is  the  shal- 
lower water  known  as  the  Anchorage  Grounds,  while 
the  entire  west  side  of  the  bay,  except  where  channels 
have  been  dredged  to  certain  facilities,  is  very  shallow, 
for  a  width  at  points  of  two  miles. 

Projects  are  under  contract  for  widening  the  main 
channel,  for  removing  a  rock  ledge  off  pier  A  at  the 
Battery  to  a  depth  of  40  ft.,  and  for  deepening  the  Red 
Hook  Channel  to  40  ft.  The  comprehensive  plan,  how- 
ever, will  bring  into  use  the  west  side  of  the  bay,  and 
the  Federal  Government  should  be  asked  to  dredge  the 
entire  bay  as  rapidly  as  possible  from  the  present  main 


channel  to  the  New  Jersey  pierhead  line  to  a  depth  of 
at  least  25  feet. 

Hudson  River 

In  the  Hudson  River  there  is  a  main  channel  of 
40-ft.  minimum  depth.  This  channel,  which  is  1,000 
ft.  or  more  in  width,  follows  the  Manhattan  shores 
closely  to  about  Nineteenth  Street  and  thence  turns 
out  into  the  river.  A  shallower  and  narrower  channel 
follows  the  New  Jersey  shore.  Projects  adopted  are 
now  under  way  for  widening  the  main  channel  to  2,000 
ft.  from  the  Battery  to  Canal  Street,  and  for  deepening 
the  west  channel  from  Ellis  Island  to  Hoboken  to  30 
ft.,  thenco  to  Castle  Point  to  40  ft.,  and  thence  to  Kdge- 
water  to  26  feet. 

At  the  present  time  large  ships,  particularly  those 
docking  on  the  New  Jersey  shore,  have  difficulty  in 
maneuvering  because  of  the  shoal  water  near  the  center 
of  the  river,  and  the  projects  now  being  carried  out 
will  not  entirely  eliminate  this  difficulty.  Th*e  entire 
river  from  pierhead  line  to  pierhead  line  should  be 
dredged  to  40  ft.  as  far  north  as  Seventy-second  Street, 
Manhattan. 

There  is  no  bridge  across  the  Hudson  south  of  Pough- 
keepsie.  The  Pennsylvania  Railroad  has  twin  tunnels 
under  the  river  at  Thirty-second  Street,  New  York,  and 
the  Hudson  &  Manhattan  (rapid-transit  railroad)  has 
two  sets  of  tunnel  crossings,  one  at  Cortlandt  Street 
and  one  at  Morton  Street  All  of  these  tunnels  are  deep 
enough  not  to  interfere  with  navigation.  The  same  will 
be  true. of  the  interstate  vehicular  tunnel  being  built 
from  Canal  Street,  New  York,  to  Twelfth  Street,  Jersey 
City,  and  of  the  automatic-electric  tunnels  recom- 
mended by  the  Commission. 

East  River 

Originally  the  East  River  contained  a  great  number 
of  treacherous  rocks  and  reefs.  Many  of  these  have 
been  removed.  Some  year3  ago  Congress  approved  a 
project  for  deepening  the  East  River  to  40  ft.,  but  the 
depth  through  Hell  Gate  was  reduced  to  35  ft.  when 
the  contract  was  let.  The  Commission  thinks  it 
unfortunate  that  the  standard  depth  of  40  ft.  was  not 
provided  at  Hell  Gate,  and  believes  it  should  be  as 
soon  a3  possible. 

The  obstructions  in  the  river  have  doubtless  had  their 
effect  in  retarding  the  development  of  this  waterfront 
as  intensively  as  some  other  waterfronts  have  been 
developed,  while  the  dangers  of  Hell  Gate,  partly  but 
by  no  means  wholly  mitigated  by  the  work  the  Govern- 
ment has  already  done  there,  have  prevented  full  use 
of  the  shelter  afforded  by  Long  Island  to  ships  in  the 
New  England  trade,  many  vessels  taking  the  outside 
route  around  Long  Island  rather  than  pass  through 
Hell  Gata 

Four  public  bridges  —  the  Brooklyn,  the  Manhattan, 
the  Willi amsburgh  and  the  Queensboro  —  span  the  East 
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River,  while  the  Hell  Gate  Bridge  of  the  New  York 
Connecting  Railroad  spans  Hell  Gate  from  Long  Island 
to  Wards  Island,  with  smaller  spans  over  Little  Hell 
Gate  and  the  Bronx  Kills.  All  of  these  bridges  are  high 
above  the  water,  span  virtually  the  entire  clear  water- 
way and  offer  no  obstruction  to  navigation  of  the  main 
channel.  The  auxiliary  spans  of  Hell  Gate  Bridge, 
however,  obstruct  Little  Hell  Gate  with  a  supporting 
pier  in  midstream. 

There  are  a  number  of  tunnels  under  the  East  Hiver 
—  two  sets  of  the  Interborough  Rapid  Transit  Com- 
pany and  one  of  the  Brooklyn  Rapid  Transit  Company 
near  the  south  end  of  Manhattan,  the  Pennsylvania 
tubes  at  Thirty-fourth  Street,  and  rapid-transit  tubes 
at  Fourteenth,  Forty-second  and  Sixtieth  Streets. 
None  of  them  interfere  with  navigation. 

Harlem  River 

Aside  from  the  opportunity  it  offers  for  local  develop- 
ment, the  Harlem  River  has  an  important  potential  use 
as  a  cutoff  from  the  Hudson  to  the  upper  East  River. 
When  the  Barge  Canal  has  developed  its  expected  traffic 
and  the  canal  terminals  on  the  Harlem  and  East  Rivers 
are  in  full  operation,  the  cutoff  should  materially  reduce 
the  congestion  around  lower  Manhattan. 

At  present  such  use  of  the  river  is  prevented  by  var- 
ious obstructions,  and  by  insufficient  depth  of  channel. 
The  principal  obstructions  are  the  drawbridge  of  the 
New  York  Central  Railroad  at  Spuyten  Duyvil,  the 
sharp  bends  around  the  Johnson  Iron  Works,  the  mid- 
stream piers  of  High  Bridge  and  the  shoal  water  of  the 
Bronx  Kills.  The  Government  has  done  considerable 
dredging  work  in  the  Hudson  River  in  accordance  with 
a  project  for  providing  a  channel  15  ft.  deep  and  400 
ft.  wide,  and  it  is  understood  that  the  project  will  be 
completed  as  soon  as  the  obstructions  referred  to  are 
removed. 

Last  year  by  Chapter  586  of  the  Laws  of  New  York, 
1919,  there  was  created  a  Board  of  Conference,  con- 
sisting of  the  State  Engineer  and  Surveyor,  the  State 
Superintendent  of  Public  Works  and  the  Dock  Com- 
missioner of  New  York  City,  to  study  the  river's  needs. 
The  Board  made  its  report  February  27,  1920.  This 
Commission  fully  endorses  its  findings  and  takes  the 
liberty  of  drawing  freely  from  the  report. 

Spuyten  Duyvil  Drawbridge  —  The  swing  bridge  of 
the  New  York  Central's  West  Side  freight  line  at  Spuy- 
ten Duyvil  is  so  low  that  virtually  nothing  larger  than 
a  rowboat  can  pass  under  it.  The  clearance  should  be, 
as  the  Board  of  Conference  suggests,  at  least  24  feet. 

Plans  for  the  remodelling  of  the  New  York  Centres 
West  Side  facilities  have  generally  included  a  revised 
grade  for  the  railroad  to  provide  either  a  higher  bridge 
or  a  tunnel  under  the  river,  and  the  Board  of  Confer- 
ence urges  that  such  a  grade  revision  be  required  in 
any  settlement  of  the  West  Side  problem.  The  bridge 
will  be  entirely  eliminated,  however,  if  the  Commis- 
sion's plan  for  transferring  the  New  York  Central's 
■freight  operations  to  the  Harlem  and  1£ast  Rivers  is 
adopted.  :"j£ 

Johnson  Iron  Works  —  About  a  quarter  of  a  mile 
east  of  the  Hudson  River  the  channel  of  the  Harlem 
River  takes  a  sharp  bend  to  the  south  in  the  shape  of  a 
horseshoe.  The  tongue  of  land  within  the  horseshoe  is 
occupied  mainly  by  the  Johnson  Iron  Works,  while  just 


to  the  north  are  the  tracks  of  the  New  York  Central 
Railroad.  Various  plans  have  been  put  forth  to  reduce 
the  channel  curvature  at  this  point,  by  cutting  off  part 
of  the  tongue  of  land,  where  there  are  no  important 
buildings,  by  cutting  deeper  and  requiring  the  Johnson 
Company  to  seek  new  quarters,  or  by  cutting  straight 
through  behind  the  iron  works,  which  would  necessitate 
a  relocation  of  the  New  York  Central  tracks. 

The  Board  favors  the  middle  course,  which  follows,  a 
plan  developed  by  the  Government's  engineers.  This 
Commission  will  not  attempt  to  compare  the  relative 
merits  of  the  plans,  but  believes  that  one  of  them  should 
be  carried  out.  The  matter  has  been  under  considera- 
tion many  years.  The  Commission  urges  prompt 
action. 

High  Bridge  —  High  Bridge,  the  old  stone  aqueduct 
of  the  Croton  water  supply  across  the  Harlem  River 
at  174th  Street,  Manhattan,  is  the  most  serious  obstruc- 
tion to  navigation  of  the  river.  It  consists  of  sixteen 
stone  varches  and  has  two  piers  in  midstream  which  give 
only  44  ft.  horizontal  clearance  at  the  foundations,  bar- 
ring the  way  to  any  but  small  vessels,  and  the  3trong 
currents  that  flow  between  the  piers  make  the  passage 
dangerous  even  for  small  craft. 

The  United  States  War  Department  has  ordered  the 
removal  of  the  midstream  piers.  The  structure  is  not 
an  essential  part  of  New  York  City's  present  water 
supply,  and  could  be  entirely  removed.  Because  of  its 
historical  and  aesthetic  value,  however,  efforts  are  being 
made  to  have  the  bridge  saved  and  the  three  river 
arches  replaced  by  a  single  arch  spanning  the  entire 
channel.  A  decision  ought  to  be  reached  soon,  for  the 
present  conditions  hold  back  the  entire  river  improve- 
ment. 

Bronx  Kills  —  "  The  Harlem  or  Bronx  Kills,"  states 
the  Board,  "  is  a  shallow  and  much  obstructed  water- 
way about  4,000  ft.  in  length,  separating  Randall's 
Island  from  the  mainland  and  connecting  the  Harlem 
River  and  the  East  River.  Its  depth  varies  from  noth- 
ing to  20  ft  at  mean  low  water." 

The  Federal  project  adopted  does  not  include  widen- 
ing and  deepening  the  Kills.  The  Government  has, 
however,  made  several  surveys  and  estimates  for  this 
work. 

With  these  main  obstacles  to  navigation  of  the  Har- 
lem River  removed,  there  still  will  remain  eleven  other 
bridges  over  the  river.  One  of  these  is  the  high  Wash- 
ington Bridge  at  181st  Street,  which  spans  the  entire 
channel  and  offers  no  impediment  whatever  to  naviga- 
tion. The  other  ten  are  drawbridges  sufficiently  high 
to  permit  many  tugs  and  scows  to  pass  under  them,  and 
so  are  not  very  objectionable  in  view  of  the  character 
and  volume  of  traffic  the  river  is  likely  to  carry. 

Jamaica  Bay 

A  number  of  years  ago  the  Federal  Government  and 
the  City  of  New  York  entered  an  agreement  for  the 
joint  development  of  Jamaica  Bay,  the  Federal  Govern- 
ment to  dredge  a  main  entrance  at  Rockaway  Inlet,  and 
the  city  to  dredge  a  channel  around  the  periphery  of  the 
bay.  The  agreement  called  for  a  first  depth  of  18  ft. 
and  width  of  500  ft.,  these  to  be  increased  to  a  depth 
of  30  ft.  and  width  of  1,000  ft.,  with  1,500  ft.  at  the 
entrance,  when  commerce  should  require  the  increases. 
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Kail  road  Bridge  Across  Newark  Bay — Hiwulc  Briilgi 

This  work  has  progressed  slowly,  part  of  the  main  chan- 
nel and  one  or  two  laterals  on  the  west  side  of  the  bay 
having  been  dredged.  The  work  has  been  held  up  by 
litigation  brought  against  the  city  by  certain  private 
interests  and  by  the  apparent  necessity  for  additional 
congressional  action. 

The  co-operative  plan  should  proceed,  although  it 
is  so  great  in  extent  that  the  work  can  well  he  carried 
over  a  term  of  years,  keeping  just  in  advance  of  the 
demands  of  industrial  and  commercial  development. 

A  trestle  bridge  with  two  draw  spans,  owned  and  used 
by  the  Long  Island  Railroad,  crosses  the  bay  from  north 
to  south  at  about  its  center.  The  War  Department  has 
recently  authorized  the  construction  of  a  much  needed 
highway  bridge  parallel  to  and  east  of  the  railroad 
bridge.  Xeither  the  existing  bridge  nor  the  proposed 
bridge  need  be  regarded  as  obstructions  to  navigation. 
For  many  years  to  come  development  of  the  bay  will 
naturally  be  on  its  north  westerly  side,  nearest  the  cen- 
ter of  the  Port  District  and  west  of  these  bridges. 

Other  Channels  in  New  York 

Other  authorized  government  projects  include  the 
provision  of  a  20-ft.  channel  in  Newtown  Creek,  a  10-ft. 
channel  in  the  Bronx  River,  a  channel  in  Flushing  Bay 
graduated  from  10  to  17  ft.  in  depth,  an  8-ft.  channel 
in  Westchester  Creek  and  a  5-ft.  channel  in  Eastchester 
Creek.  These  channels  are  all  needed  and  the  Com- 
mission urges  their  completion  at  as  early  a  date  as 
possible. 

Navigation  of  some  of  these  waters  is  greatly  im- 
peded by  bridges.  Although  Newtown  Creek  has  a 
heavier  tonnage  than  the  Mississippi  River  above  New 
Orleans,  it  is  crossed  by  a  number  of  bridges.  The 
Commission  has  not  found  opportunity  to  make  detail 
studies  to  determine  whether  any  of  these  bridges  can 
be  consolidated  or  eliminated,  but  urges  that  that  be 
done  bv  a  dulv  constituted  authority. 


with   Lift  Spans  Through  Which  All  Boats  Must  Pass 

This  project  when  completed  will  hardly  meet  the 
needs  of  the  bay  and  its  tributary  rivers.  The  city  of 
Newark,  through  its  Port  Newark  terminal  develop- 
ment created  some  years  ago,  has  made  a  substantial 
beginning  to  the  opening  tip  of  the  west  side  of  Newark 
Bay  for  shipping.  The  city  of  Jersey  City  is  planning 
a  development  along  similar  lines  on  the  east  side  of 
the  bay  and  the  lower .  Haekensack  River.  Shipbuild- 
ing plants  were  established  at  the  head  of  the  bay  dur- 
ing the  war,  and  there  is  every  reason  to  look  for  the 
location  of  other  industries  along  the  navigable  waters 
of  this  section  of  the  Port  as  soon  as  the  railroad 
facilities  provided  in  the  comprehensive  plan  are  avail- 
able. 

Channels  should  be  dredged  by  the  Federal  Govern- 
ment along  the  pierhead  lines  on  both  sides  of  the  bay, 
and  ultimately  the  entire  bay  should  be  dredged  to  the 
depth  of  the  projected  channel.  The  shoal  off  Bergen 
Point  should  be  removed  so  that  ships  entering  the  bay 
from  Kill  van  Kul]  can  turn  close  to  the  point. 

The  bridges  across  Newark  Bay  present  a  problem. 
In  their  present  form  they  are  a  serious  obstruction  to 
navigation,  yet  they  are  important  links  in  the  rail- 
road system  of  the  Port,  and  cannot  be  ruthlessly 
destroyed. 

The  Central  Railroad  of  New  Jersey  is  planning  to 


Newark  Bay 

Newark  Bay  is  at  present  served  by  a  channel  which 
runs  diagonally  from  a  draw  span  near  the  east  end  of 
the  bridge  of  the  Central  Railroad  of  New  Jersey  to  a 
more  central  position  farther  north.  The  bay  is  reached 
by  a  20-ft.  channel  in  the  Kill  van  Kull,  a  sharp  turn 
being  required  at  the  junction  of  the  two  channels.  A 
project  is  now  under  way  for  deepening  the  channel  to 
30  ft.  and  widening  it  to  400  ft.  for  the  entire  length 
of  the  bay. 
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rebuild  in  the  near  future  its  bridge  across  the  south 
end  of  the  bay,  providing  longer  and  higher  fixed  spans 
and  wider  openings  at  the  lift  spans.  Before  a  posi- 
tive decision  is  reached  the  Commission  urges  that  full 
consideration  be  given  to  the  replacement  of  the  bridge 
by  a  tunnel,  as  has  been  advocated.  If  this  is  imprac- 
ticable the  bridge  should  be  rebuilt  at  once  in  accord- 
ance with  a  design  providing  for  a  minimum  of  inter- 
ference with  land  and  water  traffic,  as  the  present  struc- 
ture is  a  serious  menace  to  navigation  and  deterrent  to 
the  proper  development  of  the  bay. 

It  is  understood  that  the  bridge  farther  up  the  bay, 
used  jointly  for  freight  service  by  the  Pennsylvania 
and  Lehigh  Valley  railroads,  is  also  to  be  rebuilt. 
There  is  agitation  for  a  highway  bridge  at  the  same 


at  present  under  way  provides  for  the  dredging  of  a 
channel  16  ft.  deep  and  300  ft.  wide  through  this  shoal 
to  deep  water  above  the  Central  Railroad  of  New  Jer- 
sey bridge.  From  this  point  the  project  calls  for  a 
12-ft.  channel  200  ft.  wide  to  Little  Ferry  and  thence 
150  ft.  wide  to  the  bridge  of  the  New  York,  Susque- 
hanna &  Western  Railroad  at  Hackensack. 

Comparatively  little  use  has  been  made  of  the  Hack- 
ensack River  for  the  reason  that  its  navigable  section 
lies  almost  wholly  within  the  unreclaimed  Hacken- 
sack Meadows.  As  suggested  in  Chapter  23  on  sec- 
tional development  of  the  Port,  these  meadows,  ideally 
situated  geographically  and  with  an  abundance  of 
railroad  connections,  are  unlikely  to  be  permitted  to 
lie  waste  indefinitely.     A  deeper  channel  than  that  pro- 


Threfi   Contijtimua  Drawbridges  — 


-  An  Unnecessary  Hindrance 


point,  the  need  for  which  will  probably  be  accentuated 
hy  the  opening  of  the  first  vehicular  tunnel  under  the 
Hudson.  The  highway  bridge  could  parallel  the  rail- 
road bridge  or  be  a  part  of  it  as  a  second  deck.  If  a 
separate  structure,  it  should  be  built  close  to  the  rail- 
road bridge,  and  whether  one  bridge  or  two  is  built, 
ample  provision  should  be  made  for  future  traffic  to 
avoid  the  necessity  later  on  for  additional  bridges. 

Here  also  tunnels  if  possible  should  be  built  rather 
than  bridges.  The  Commission  assumes  that  any  cross- 
ings of  the  bay  as  part  of  the  proposed  exterior  belt-line 
system  will  be  by  tunnel. 

In  comparatively  recent  years  the  Central  Railroad 
of  New  Jersey,  in  reconstructing  the  bridges  on  its 
Newark  branch,  has  been  permitted  to  narrow  the  open- 
ings at  the  mouths  of  the  Hackensack  and  Passaic 
Rivers.  The  Commission  endorses  the  efforts  of  the 
New  Jersey  Board  of  Commerce  and  Navigation  to 
have  the  full  width  of  these  rivers  restored,  and  urges 
that  any  further  narrowing  of  existing  narrow  water 
ways  be  prohibited. 

Hackensack  River 

Development  of  the  Hackensack  River  is  retarded  by 
the  shoal  water  at  its  mouth.     A  government  projeet 


vided  by   the  Government's   present   project   will   no 
doubt  be  needed  in  the  comparatively  near  future. 

An  unnecessary  number  of  bridges  cross  the  river. 
Three  of  these,  the  ones  carrying  the  Boulevard  and 
freight  and  passenger  tracks  respectively  of  the  Penn- 
sylvania Railroad,  are  so  close  together  as  to  render 
navigation  hazardous.  They  could  and  should  be  com- 
bined in  a  single  structure.  Other  crossings  will  un- 
doubtedly be  required  in  the  future,  but  every  effort 
should  be  made  to  combine  them  with  existing  struc- 
tures, and  otherwise  keep  down  the  number  of  crossings. 

Passaio  River 

Dredging  authorized  by  the  Government  will  provide 
a  channel  20  ft.  deep  and  300  ft.  wide  up  the  Passaic 
River  to  the  Nairn  Linoleum  Works,  thence  16  ft.  deep 
and  200  ft.  wide  to  the  bridge  of  the  Greenwood  Lake 
branch  of  the  Erie,  thence  7  to  12  ft.  deep  and  150  ft. 
wide  through  Belleville  Bar,  thence  6  ft.  and  from  50 
to  100  ft.  wide  to  Passaic.  Just  above  Passaic  the  river 
is  closed  to  navigation  by  the  dam  of  the  Dundee  Water 
Power  &  Land  Company. 

Passaic.  Garfield  and  Paterson  are  all  manufacturing 
cities,  anil  their  industries  could  make  good  use  of  the 
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river  if  it  would  float  vesels  of  sufficient  draft.  The 
'  river  should  be  dredged  as  soon  as  possible  to  provide 
a  continuous  channel  of  12-ft.  depth  as  far  as  Passaic, 
and  ultimately  this  should  be  extended  to  Paterson.  At 
present  there  is  an  obstacle  in  the  way  of  this  extension 
in  the  dam  of  the  Dundee  Water  Power  &  Land  Com- 
pany just  north  of  Passaic,  and  the  control  over  navi- 
gation vested  in  that  company.  The  company  has  a 
charter  right  to  build  a  canal  and  locks  around  the  dam 
and  charge  tolls  for  the  movement  of  passengers  and 
freight.  It  has  built  the  canal  and  a  lock  at  the  upper 
end,  but  has  not  provided  the  necessary  lock  at  the  lower 
end  to  make  navigation  possible. 

Negotiations  conducted  by  the  New  Jersey  State 
Board  of  Commerce  and  Navigation  have  resulted  in  a 
tentative  agreement  on  the  part  of  the  company  to" 
waive  its  rights  in  respect  to  this  canal  and  contribute 
to  the  cost  of  completing  it,  provided  the  State  or  Na- 
tional Government  will  do  the  work.  A  formal  agree- 
ment establishing  the  public  right  of  navigation  should 
be  entered  into  at  once  by  the  State.  The  Federal 
Government  should  then  be  asked  to  dredge  the  river  up 
to  Passaic,  the  State  or  city  should  provide  a  public 
terminal  at  that  point  to  serve  not  only  Passaic  but 
Paterson  and  the  intervening  communities,  and  when 
the  traffic  warrants  it  the  Government  should  be  asked 
to  extend  the  channel  to  Paterson. 

There  are  a  number  of  bridges  overihe  Passaic  River 
between  its  mouth  and  the  city  of  Paterson.  Those 
over  the  lower  end,  opposite  the  city  of  Newark,  are 
so  located  as  not  to  form  serious  obstacles  to  naviga- 
tion. Above  Passaic  are  a  number  of  fixed  bridges 
which  will  of  course  have  to  be  removed  or  remodelled 
if  this  part  of  the  river  is  made  navigable. 

Arthur  Kill 

The  Arthur  Kill  is  at  present  being  deepened  to  25 
ft.  by  government  dredging.  The  kill  carries  a  ton- 
nage estimated  at  more  than  30,000,000  tons  per  year 
and  it  should  be  dredged  to  30  ft.  in  order  to  accom- 
modate the  large  freight  ships  serving  the  numerous 
industries  located  or  likely  to  be  located  along  its 
shores.  An  entrance  channel  providing  the  full  draft 
of  30  ft.  should  be  dredged  to  deep  water  in  Raritan 
Bay. 


Raritan  River 

Elsewhere  in  the  report  the  Commission  suggests  a 
branch  of  the  outer  belt  line  to  the  north  bank  of  the 
Raritan  River  west  of  Perth  Amboy  —  a  section  admir- 
able for  industrial  development.  A  governanent  pro- 
ject now  under  way  provides  a  main  channel  16  ft.  deep 
and  200  ft.  wide  up  the  river  from  deep  water  to  Sayre- 
ville  and  thence  10  ft.  deep  to  New  Brunswick,  with 
a  south  channel  10  ft.  deep  and  160  ft.  wide  as  far  as 
Sayreville.  Utilization  of  this  district  in  the  manner 
recommended  by  the  Commission  will  necessitate  ex- 
tension of  the  30-ft.  channel  proposed  for  Raritan  Bay 
up  the  river  at  least  five  miles. 

The  river  is  crossed  at  its  mouth  by  a  railroad  bridge 
used  by  the  Central  Railroad  of  New  Jersey  and  the 
Pennsylvania  and  by  a  highway  bridge.  Both  are 
necessary  structures  and  neither  is  a  serious  impedi- 
ment to  navigation. 

Other  New  Jersey  Waterways 

Channels  are  at  present  authorized  by  the  Govern- 
ment in  tidal  waters  in  New  Jersey  as  follows : 

A  6-ft.  channel  in  the  Elizabeth  River,  an  8-ft. 
channel  in  Woodbridge  Creek,  an  8-ft.  channel  in  the 
South  River,  a  graduated  channel  from  5  to  3  ft.  deep 
in  Cheesequake  and  Stump  Greeks,  an  8-ft.  channel  in 
Keyport  Harbor,  a  4-ft.  channel  in  Matawan  Creek 
and  a  4-ft.  channel  in  Shoal  Harbor  and  Compton 
Creek.  The  widths  of  these  channels  range  from  50 
to  200  ft.  The  Commission  believes  they  are  in  gen- 
eral in  keeping  with  the  needs  of  the  sections  they 
serve,  and  urges  that  they  be  continued  to  completion 
at  as  early  a  date  as  practicable. 

General 

Three  forms  of  access,  the  Commission  believes,  are 
essential  for  any  waterfront  development  —  rail,  high- 
way and  water.  In  other  chapters  the  Commission  sug- 
gests forms  of  development  suitable  for  various  sec- 
tions of  the  Port,  but  does  not  attempt  to  specify  pre- 
cise locations.  Channels  of  adequate  depth  and  width 
should  be  provided  for  any  such  developments,  whether 
or  not  they  are  covered  by  present  authorized  projects 
or  channel  improvements  definitely  recommended  in 
this  chapter. 


CHAPTER  25 


New  York  Barge  Canal  and  Its  Terminals  at  the  Port  of 

New  York 


New  York  State  is  just  completing  the  remodelling 
of  its  canal  system — an  undertaking  that  has  been 
in  progress  for  about  fifteen  years.  The  work  was 
sufficiently  advanced  so  that  the  enlarged  waterway  was 
put  into  service  in  1918.  Abnormal  conditions  cre- 
ated by  the  war,  Federal  operation  of  the  canal,  lack 
of  modern  canal  equipment  and  the  incomplete  state 
of  the  terminals  at  the  Port  of  New  York  and  else- 
where have  all  doubtless  been  contributing  causes  to 
the  failure  in  the  first  two  years  of  the  improved 
system's  operation  of  any  considerable  tonnage  to  ma- 
terialize. A  low-water  mark  for  canal  traffic  was 
reached  in  1918,  and  the  1919  figures  were  not  much 
larger.  As  this  chapter  was  written  before  the  1920 
season  of  navigation  was  closed,  the  1920  figures  were 
not  available.  The  canals  have  great  possibilities  of 
relieving  the  railroads  of  certain  classes  of  freight, 
and  it  is  highly  important  that  there  be  terminals  at 
the  Port  of  New*  York  as  well  as  at  the  lake  ports  and 
other  cities  along  its  route  adequate  to  handle  efficiently 
such  tonnage  as  develops.  Certain  terminals  have  been 
completed  and  put  into  operation.  Others  are  under 
construction.  Still  others  are  likely  to  be  needed  when 
the  operation  of  the  canal  system  reaches  a  normal 
basis. 

Erie  Canal 

The  Erie  Canal  was  the  first  connected  transporta- 
tion agency  across  New  York  State.  It  was  opened 
in  1825  for  navigation  by  boats  of  about  75  tons.  The 
Champlain,  Oswego  and  Cayuga-Seneca  canals  were 
built  about  the  same  time.  In  1862  an  enlargement  of 
the  Erie  Canal  was  completed  which  made  it  navigable 
by  boats  of  240  tons. 

From  the  first  the  Erie  Canal  carried  a  heavy  traffic, 
which  increased  gradually  to  a  maximum  of  6,673,370. 
tons  in  1872.  Up  to  1893  tolls  were  charged  which 
netted  the  State  $42,599,717.25  exclusive  of  interest 
on  the  canal  debts. 

About  1880  the  traffic  began  to  diminish,  owing  to 
sharp  railroad  competition,  lack  of  suitable  terminals, 
lack  of  canal  service  during  part  of  the  year,  and  other 
factors.  By  1895  the  annual  traffic  had  dropped  to 
3,500,314  tons.  It  was  felt  that  the  existing  canal  had 
become  inadequate,  but  that  there  was  a  demand  for 
better  water  transportation.  The  latter  sentiment 
resulted  in  the  vote  in  1903  to  enlarge  the  old  Erie 
Canal  system,  including  the  Champlain  and  Oswego 
branches,  to  the  present  Barge  Canal.  The  work  was 
started  in  1904,  and  the  enlarged  waterway,  which 
utilizes  the  bed  of  the  old  Erie  Canal  in  part  and  in 
part  follows  the  Mohawk  Eiver  and  other  watercourses, 
was  officially  opened  May  15,  1918,  parts  of  the  system 
having  been  in  operation  a  year  or  two  earlier. 

When  the  United  States  Government  took  over  the 
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railroads  in  December,  1917,  it  was  anticipated  that 
the  trunk  lines  between  New  York  and  Buffalo,  as  else- 
where, would  be  taxed  to  their  utmost  with  the  grain 
movement  in  1918.  To  provide  and  control  a  means 
of  overflow  the  Railroad  Administration  entered  into 
an  agreement  with  the  State  of  New  York  to  operate 
boats  on  the  Barge  Canal,  the  State  to  maintain  and 
operate  the  canal.  The  Railroad  Administration  char- 
tered practically  all  of  the  old  Erie  Canal  boats  that 
were  fit  for  use,  and  moved  upward  of  500,000  tons 
of  freight  during  the  year  1919,  the  bulk  of  this  being 
through  shipments  of  grain.  The  total  traffic  on  the 
State  canal  system  in  1919,  exclusive  of  the  Black 
River  Canal,  was  1,234,008  tons,  according  to  the 
annual  report  of  the  Superintendent  of  Public  Works. 
The  Cummins  law  returning  the  railroads  to  private 
control  contained  a  provision  continuing  the  operations 
of  the  Federal  Government  on  the  Barge  Canal  under 
the  Secretary  of  War.  A  subsequent  bill  terminating 
this  public  operation  failed  of  passage.  The  enlarged 
canal  has  not  as  yet,  therefore,  been  operated  under 
normal  conditions. 

Barges  fob  the  Canal 

On  the  old  Erie  Canal,  as  on  thfi  majority  of  the 
early  canals,  mules  were  the  chief  motive  power,  the 
mules  being  driven  along  a  towing  path  on  one  side  of 
the  canal.  The  boats  were  small,  $nd  two  or  three 
were  ordinarily  hauled  in  one  tow.  The  tows  made 
perhaps  three  miles  per  hour  in  the  open,  but  when  two 
tows  met  considerable  maneuvering,  with  consequent 
loss  of  time,  was  required  to  effect  a  passing.  Much 
time  was  also  lost  at  the  locks,  which  were  numerous, 
and  large  enough  for  only  one  boat  at  a  time,  so  that 
the  tows  had  to  be  broken  up.  Conditions  were  par- 
ticularly bad  at  two  points  where  there  were  several 
locks  in  close  succession. 

Tugboats  came  to  be  used  to  some  extent  on  the  old 
canal.  The  small  size  of  the  locks  and  the  shallow 
depth  of  the  canal,  however,  tended  to  prevent  any 
marked  development  in  the  boats,  and  those  in  use  in 
1915  were  probably  not  greatly  different  from  those 
of  Civil  War  times. 

With  the  enlargement  of  the  canal  and  its  locks 
(accompanied  by  a  great  reduction  in  the  number  of 
locks),  it  was  assumed  that  a  more  efficient  plan  of 
operation  would  be  adopted,  which  would  involve  either 
self-propulsion  or  towing  by  power  boats  in  larger 
fleets,  and  the  old  towing  path  was  eliminated.  Prob 
ably  it  was  too  much  taken  for  granted  tl-at  boats 
capable  of  taking  full  advantage  of  the  new  conditions 
would  appear  at  the  proper  time,  and  the  disappointing 
showing  of  the  enlarged  canal  to  date  is  doubtless  due 
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in  no  small  measure  to  the  failure  of  such  boats  to 
make  their  appearance.  Prior  to  the  opening  date 
in  1918  practically  nothing  has  been  done  toward  devel- 
oping a  new  fleet. 

The  canal  is  12  ft.  deep  and  the  locks  are  300  x  45  ft., 
so  that  vessels  of  considerable  size  are  possible.  They 
must,  however,  pass  under  bridges  15%  ft.  above  the 
water  surface.  Some  attempts  have  been  made  toward 
developing  a  shallow  self-propelled  ship  that  will  pass 
under  the  bridges  and  still  be  able  to  navigate  the 
Great  Lakes.  The  tendency,  however,  seems  to  be 
toward  barges  from  130  to  150  ft.  long  and  21%  ft. 
wide.  The  United  States  Railroad  Administration 
placed  in  service  fifty-seven  of  them,  mostly  steel,  and 
all  non-self-propelled.  Some  twenty  power  barges 
ordered  by  the  Kailroad  Administration  have  recently 
been  completed  or  are  soon  to  be  completed.  One 
power  barge  can  haul  three  of  the  others,  and  the  four, 
two  abreast,  can  pass  together  through  a  lock. 

Private  interests  have  put  on  a  few  barges  in  keep- 
ing with  the  character  of  the  improved  canal  system. 
More  equipment  of  the  modern  type  is  needed,  how- 
ever, to  enable  the  canal  to  handle  a  tonnage  commen- 
surate with  its  capacity. 

The  canal  system  is  best  adapted  to  the  handling  of 
coarse  freight  in  bulk.  Its  bearing  on  the  handling 
of  export  grain  is  set  forth  in  some  detail  in  Chapter 
29. 

Barge  Canal  Terminals 

When  it  was  first  decided  by  popular  vote  to  enlarge 
the  old  Erie  Canal  and  its  tributaries,  the  necessity  for 
adequate  terminals  had  not  been  fully  realized.  In 
consequence  the  development  of  such  terminals  has  not 
kept  pace  with  the  enlargement  of  the  canal  itself. 

The  first  appropriation  for  terminals  became  avail- 
able in  1911.  The  amount  of  this  appropriation  was 
$19,800,000,  as  compared  with  $108,000,000  pre- 
viously appropriated  for  the  reconstruction  of  the 
canal.  Definite  allotments  of  the  terminal  fund  were 
made  to  the  larger  cities,  and  a  part  of  the  fund  was 
assigned  to  a  group  of  the  smaller  places.  Small  ap- 
propriations for  terminal  purposes  were  made  in  1918, 
and  $2,625,000  were  appropriated  in  1920  for  com- 
pleting terminals  at  various  points  and  beginning  the 
construction  of  two  elevators  —  one  at  Gowanus  Bay, 
Brooklyn,  and  the  other  at  Oswego. 

Progress  has  been  continued  on  the  construction  and 
equipment  of  the  canal  terminals,  although  at  a  slower 
rate  than  formerly  on  account  of  the  exhaustion  of 
most  of  the  quotas  allocated  to  the  various  cities  by  the 
terminal  act  of  1911.  Partly  on  account  of  the  incom- 
plete state  of  the  terminals,  partly  because  of  the  loca- 
tion of  the  terminals  in  new  and  unusual  sections  of 
the  cities  and  partly  because  of  the  lack  of  a  business- 
getting  organization  for  the  canal,  these  terminals  have 
not  been  extensively  used. 

New  York  City's  Terminals 

Slightly  less  than  half  of  the  total  amount  of  money 
appropriated    for    Barge    Canal    terminals   has   been 


New  York  Crnr's  Bajwe  Canal  Terminal 

Available 

Capacity 

wharfage, 

per  season. 

Name 

Location 

lin.  Ft. 

tons 

Plert  5  and  6. . 

.Coentles  Slip,  East  River.. 

2,690 

638.000 

West  53d  street. 

1,490 

298.000 

.  Below  Madison  Ave.  bridge. 

603 

120,600 

Gowanus  Bay. . . 

5,296 

1,959,600 

Long  Island  City. 

2,262 

452,400 

681 

136.200 

Hallet's  Cove. . . 

1,213 

242,600 

550 
14,787 

110,000 

2,957,400 

assigned  to  New  York  City.  The  accompanying  table 
indicates  their  location,  the  amount  of  available  wharf- 
age and  the  estimated  capacity  per  season.  The  loca- 
tions are  not  precisely  those  mentioned  in  the  terminal 
act,  which  left  a  certain  amount  of  latitude. 

Piers  5  and  6  —  Piers  5  and  6,  with  4,  7  and  8,  are 
reserved  by  the  city  charter  for  canal  and  Hudson 
River  traffic  except  during  winter.  Piers  4,  7  and  8 
have  not  been  used  for  this  traffic  in  recent  years.  For 
Barge  Canal  terminal  purposes  the  State  has  taken 
over  Piers  5  and  6,  half  of  each  slip  adjacent  to  Piers  4 
and  7  respectively,  and  the  bulkheads.  Pier  6  is 
559x85  ft.,  with  a  steel  shed  and  headhouse 
490  x  50  ft.  The  shed  is  located  along  one  side  of  the 
pier.  On  that  side  it  carries  two  traveling  conveyor 
roof  cranes,  while  contracts  have  been  let  for  the 
installation  of  two  semi-portal  cranes  on  the  opposite 
side.  Pier  5,  which  is  somewhat  narrower  than  Pier  6, 
has  a  shed  but  carries  no  crane  equipment. 

Pier  98,  West  Fifty-third  Street  —  The  West  Fifty- 
third  Street  terminal,  Pier  93,  Hudson  River,  is  a  pier 
700x90  ft.,  part  of  which  is  covered  by  a  freight  shed 
now  nearly  completed.  Two  semi-portal  cranes  are 
under  contract  to  be  installed  at  the  pier.  Access  will 
be  had  from  Twelfth  Avenue  and  the  Marginal  Way. 
The  terminal  comprises  209,771  square  feet. 

Mott  Haven — The  Mott  Haven  terminal  is  on  a 
long,  narrow  parcel  of  106,830  sq.  ft.  near  the  Madison 
Avenue  bridge,  between  Exterior  Street  and  the  Har- 
lem River.  This  is  a  quay  type  terminal,  with  a 
200x5O-ft.  shed.  Ultimately  a  full-portal  crane  is 
contemplated  to  run  the  full  length  of  the  603-ft.  quay. 

Gowanus  Boaj  —  The  Gowanus  Bay  terminal  is  in- 
tended as  a  transshipment  terminal  between  canal 
boats  and  steamships.  Its  site  contains  2,070,990  sq. 
ft.,  with  1,037  ft.  frontage  on  Gowanus  Bay  and  2,491 
ft.  along  the  Henry  Street  basin.  The  plan  contem- 
plates two  pile  piers  each  about  1,200  x  150  ft.,  together 
with  bulkhead  space.  One  of  the  piers  has  been  virtu- 
ally completed  and  a  contract  has  been  let  for  a  freight 
shed  on  it.  A  depth  of  water  of  35  ft.  has  been  pro- 
vided. The  New  York  Legislature  this  year  appropri- 
ated $500,000  to  be  applied  toward  the  construction  of 
a  grain  elevator  at  this  terminal  to  receive  the  con- 
tents of  barges  from  the  Great  Lakes.  The  total  cost 
of  the  elevator  is  to  be  about  $2,500,000. 

Greenpoint  —  The  Greenpoint  terminal  lies  along 
Newtown  Creek.  The  site  contains  402,810  sq.  ft. 
A  pier  410x90  ft.  has  been  virtually  completed,  as 
well  as  a  freight  shed  on  it,  and  a  contract  has  been  let 
for  two  semi-portal  cranes.'    Another  smaller  pier  and 
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550  ft.  of  bulkhead  are  to 
be  built,  and  an  existing 
pier  is  being  rebuilt. 

Pending  the  development 
of  canal  commerce  at  this 
terminal  the  Superintendent 
of  Public  Works,  with  the 
approval  of  the  Canal  Board, 
has  recently  awarded  a 
revocable  permit  to  a  steam- 
ship company  to  use  the 
pier,  largely  for  the  direct 
transfer  of  grain  from  canal 
barges  to  ocean-going  vessels. 
The  State  can  reclaim  the 
pier  on  short  notice. 

Long  Psland  City  — The 
Long  Island  City  site  is 
about  680  x  150  ft.,  occupy- 
ing about  102,000  sq.  ft. 
There  is  no  public  access  by 
land.     The  terminal  consists 

of  a  quay  wall  about  700  ft.  long,  a  freight  shed 
200  x  50  ft.  and  a  locomotive  crane  running  the  length 
of  the  quay. 

Halht's  Cove  —  The  Ballet's  Cove  site  contains 
160,270  sq.  ft.,  bounded  by  the  East  River,  the  Boule- 
vard and  Broadway.  The  river  frontage  is  449  ft 
The  construction  of  the  terminal  has  just  been  actively 
started.  There  will  be  a  slip  120  ft.  wide,  a  shed 
240  x  50  ft.  and  a  locomotive  crane  on  a  465-ft.  track: 

Flushing—  At  Flushing  the  layout  calls  for  a  550-ft. 
quay  roughly  parallel  to  the  channel  of  the  Flashing 
River,  a  locomotive  crane  traveling  its  entire  length 
and  a  200  x60  ft.  shed.  The  terminal  is  about  one- 
third  completed. 

In  general  the  facilities  are  specially  designed  to 
handle  package  freight,  but  bulk  freight  can  also  be 
readily  handled  outside  of  the  freight  sheds.     At  only 
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Straight -Line   Roof   Cranes   on    Barge   Canal   Terminal  —  Pier    6,    East    River,    Manhattan 

one  of  the  terminals,  that  at  Gowanus  Bay,  is  sufficient 
depth  of  water  provided  to  permit  transshipment  to 
and  from  ocean-going  vessels.  Ordinarily  the  canal 
barges,  if  not  more  than  150  ft.  long,  will  when 
handling  exports  or  imports  be  taken  alongside  the 
ships  or  their  piers,  as  in  the  case  of  lighters. 

More  Terminals  Needed 
As  the  Barge  Canal  system  is  purely  a  New  York 
State  enterprise,  the  terminals  are  naturally  within 
New  York  State.     A  question  is  presented  whether 
there   should  not  be  terminals  on  the  New  Jersey 
waterfront  as  part  of  the  general  project  of  unifying 
the  Port  irrespective  of  State  lines.     There  will  cer- 
tainly be  need  for  a  terminal  at  Piermont,  at  the  north 
end    of    the   outer   belt   line,    and    this    terminal,    as 
pointed  out   in   Chapter  29,   should  include  a  grain 
elevator  for  local  rail  distri- 
bution.    Canal  barges  should 
also  have  unhampered  access 
to  the  large  elevator  recom- 
mended at  or  near  the  south 
terminus  of  the  exterior  belt 
line  to  serve  the  New  Jersey 
railroads     in     their     export 
grain  business. 

At  the  present  time  only 
the  terminal  at  Piers  5  and 
6  of  those  already  con- 
structed is  used  for  cana'. 
purposes  to  any  considerable 
extent.  Some  of  them  arc, 
however,  being  put  to  other 
profitable  uses  pending  the 
need  for  them  for  canal 
traffic,  the  State  thus  at  once 
deriving  an  income  from 
them  and  assisting  the  other 
commerce  of  the  Port  by  pro- 
Barge   Canal    Terminal  —  Pier   6,   East   River,   Manhattan       viding  facilities  for  it. 


CHAPTER  26 

Other    Canals    and   Inland    Waterways    Affecting    the    Commerce 

of  the  Port 


Besides  the  New  York  Barge  Canal  system  to  which 
the  preceding  chapter  is  devoted,  there  are  a  numbei 
of  existing  canals  which  have  more  or  less  bearing  on 
the  commerce  of  the  Port,  and  still  others  projected 
for  the  future  need  to  be  taken  into  account.  Of  the 
former  the  Delaware  and  Raritan  Canal,  the  Chesa- 
peake and  Delaware  Canal  and  the  Cape  Cod  Canal 
are  the  most  significant  to  the  Port.  Of  the  latter  the 
Gravesend  Bay-Jamaica  Bay  Canal  and  the  New  Jersey 
Ship  Canal  are  of  particular  importance,  and  highly  to 
be  desired. 

Existing  Canals 

Among  the  inland  canals  the  Morris  Canal  may  be 
dismissed  with  a  few  words.  Running  from  Jersey 
City  to  Phillipsburg,  N.  J.,  102  miles,  it  crosses  the 
ranges  of  hills,  ascending  more  than  900  ft.  by  a  series 
of  planes  and  locks.  These  planes  and  the  canal's  small 
size  render  it  of  little  value  for  modern  purposes.  In 
1886  it  carried  889,220  tons  of  freight;  in  1913, 
38,926  tons ;  since  then  it  has  carried  practically  noth- 
ing. The  Lehigh  Valley  Railroad  has  controlled  it  since 
1871.  It  could  not  be  enlarged  to  carry  boats  of  normal 
size  except  at  great  expense,  and  if  enlarged  could  not 
be  made  to  pay.  It  has,  however,  an  extremely  valu- 
able terminal  property  in  the  Morris  Canal  Basin  at 
Jersey  City. 

Another  inland  canal  considered,  but  found  of  little 
value  to  this  port,  is  the  Lehigh  Canal,  running  from 
Wrights  Creek,  Pa.,  along  the  Lehigh  and  Delaware 
rivers  to  Bristol,  Pa.,  120  miles.  It  also  is  small  and 
could  not  be  expected  to  serve  the  Port  of  New  York 
materially. 

Delaware  and  Raritan  Canal 

The  Delaware  and  Raritan  Canal  connects  the  Dela- 
ware River  at  Bordentown,  N.  J.,  with  the  Raritan 
River  at  New  Brunswick.  It  has  locks  and  a  channel 
suitable  for  boats  140  ft.  long  and  23  ft.  wide,  drawing 
7  ft.  and  carrying  600  tons.  It  carried  a  maximum 
traffic  of  nearly  3,000,000  tons  in  1872,  but  only 
1,001,056  tons  in  1891  and  304,700  tons  in  1917.  The 
canal  is  closed  an  average  of  about  three  months  each 
winter. 

Since  1871  this  canal  has  been  under  lease  to  the 
Pennsylvania  Railroad,  which  has  not  operated  it  with 
a  view  to  developing  traffic.  The  tolls  are  almost  pro- 
hibitive. The  railroad  has  used  it  mainly  as  a  relief 
facility  in  times  of  congestion. 

Enlargement  of  the  canal  to  a  depth  of  12  ft.  or 
more  is  impracticable  because  of  inadequate  water  sup- 
ply and  local  conditions  at  Trenton.  A  sea-level  canal 
in  the  present  location  is  not  feasible. 


Chesapeake  and  Delaware  Canal 

The  Chesapeake  and  Delaware  Canal  connects  the 
Chesapeake  and  Delaware  Bays,  being  14  miles  long. 
It  is  9  ft.  deep  and  will  accommodate  boats  of  750  tons. 
It  has  no  towpath.  Its  maximum  traffic  of  1,318,772 
tons  in  1872  has  dwindled  to  an  average  for  the  last 
ten  years  •  of  867,222  tons.  As  its  coal  traffic  has 
diminished,  the  movement  of  lumber  and  forest  prod- 
ucts has  increased,  though  to  a  lesser  extent.  Two- 
thirds  of  the  traffic  is  normally  northbound.  High 
tolls  were  charged  on  the  canal  while  it  was  under 
private  control.  In  August,  1919,  the  Federal  Gov- 
ernment bought  the  canal  and  abolished  the  tolls. 

This  canal  is  usually  open  nearly  the  entire  year. 
It  reduces  the  distance  from  Philadelphia  to  Baltimore 
317  miles  as  compared  with  the  open  sea,  and  that  from 
New  York  to  Baltimore  236  miles.  Transportation  is 
carried  on  mainly  by  a  line  of  self-propelled  barges 
operating  between  Philadelphia  and  Baltimore,  and  a 
good  sized  fleet  of  tugs  and  towed  barges  another  com- 
pany operates  between  Philadelphia  and  far  Southern 
points. 

New  Jebsey  Inland  Waterway 

A  partly  artificial  waterway  which  has  been  under 
construction  or  improvement  several  years  is  the  New 
Jersey  Inland  Waterway.  This  runs  from  near  Cape 
May  along  the  New  Jersey  coast  to  the  upper  end  of 
Barnegat  Bay,  connecting  the  existing  rivers  and  sounds 
behind  the  fringe  of  beach.  The  channel  is  6  ft.  deep 
and  has  a  bottom  width  of  100  ft.  A  considerable 
sum  has  been  spent  since  the  canal  was  started  in  1908, 
and  the  channel  is  finished  and  in  operation  for  117 
miles,  to  the  north  of  Barnegat  Bay.  Work  on  the 
extension  from  this  point  to  the  Manasquan  River  is 
progressing  slowly. 

Thus  far  this  waterway  has  had  little  effect  on  the 
Port  of  New  York.  It  is  used  to  a  considerable  extent 
by  pleasure  craft  and  also  for  the  movement  of  produce 
and  fish.     Regular  passenger  lines  also  operate  on  it. 

Congress  in  1916  authorized  an  examination,  survey 
and  estimate  of  cost  for  an  inland  waterway,  15  ft. 
deep,  from  Cape  May  to  New  York,  utilizing  the 
present  waterway.  The  resulting  report  was  unfavor- 
able. There  is  no  immediate  likelihood  of  extension 
north  of  the  Shrewsbury  River,  which  empties  into 
Sandy  Hook  Bay,  an  arm  of  the  Lower  New  York  Bay.- 
Without  this  extension  the  canal  has  little  interest  for 
New  York. 

Cape  Cod  Canal 

A  canal  having  an  important  bearing  on  the  Port 
of  New  York,  though  a  considerable  distance  from  it, 
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is  the  Cape  Cod  Canal.  This  ship  canal,  which  was 
opened  in  1916,  extends  across  Cape  Cod,  connecting 
Buzzards  Bay  with  Cape  Cod  Bay.  With  its  dredged 
approaches  it  is  13  miles  long.-  It  is  25  ft.  deep,  with 
a  bottom  width  of  100  ft.  It  reduces  the  distance 
between  New  York  and  Boston  from  326  to  260  miles, 
and  eliminates  the  dangerous  ocean  navigation  around 
the  cape. 

In  1915,  the  first  year  of  its  operation,  the  canal 
carried  3,619,883  tons.  In  1918  the  Railroad  Admin- 
istration took  charge  of  it.  It  has  been  turned  back 
to  the  original  owners,  but  negotiations  are  under  way 
which  may  result  in  permanent  Government  control. 
Coastwise  shipping  amounting  to  20,000,000  or 
25,000,000  tons  annually  passes  around  the  cape. 
Because  of  its  limited  width  the  canal  is  a  one-way 
waterway  for  large  vessels.  With  the  canal  widened 
and  tolls  eliminated  or  reduced  under  Government 
operation  it  is  thought  the  greater  part  of  the  coastwise 
shipping  would  use  the  canal. 

Proposed  Canals 

Various  canal  projects  affecting  the  Port  of  New 
York  have  been  agitated  from  time  to  time.  The  most 
important  of  these  is  the  intracoastal  system,  which  in 
prospect  extends  from  Boston  to  Florida,  with  a  chan- 
nel 12  ft.  deep  or  more  north  of  Beaufort  Inlet,  N.  C, 
and  7  ft.  deep  south  of  there.  Relatively  a  small  part 
of  this  would  require  an  artificial  channel,  existing 
sounds,  bays  and  rivers  being  utilized  fully. 

Three  links  of  this  are  the  Cape  Cod  Canal,  the  pro- 
posed New  Jersey  Ship  Canal  and  an  enlarged  Chesa- 
peake and  Delaware  Canal.  Only  the  first  of  these 
has  been  built,  as  previously  related,  and  it  is  at  present 
privately  owned. 

New  Jebsey  Ship  Canal 

The  proposed  New  Jersey  Ship  Canal  would  be 
roughly  parallel  to  although  some  distance  from  the 
Delaware  and  Raritan  Canal,  but  would  be  much  more 
direct.  It  would  preferably  be  a  sea-level  canal,  follow- 
ing an  almost  direct  route  from  Morgan  on  Raritan 
Bay  to  Bordentown  on  the  Delaware  River.  It  would 
shorten  the  present  canal  mileage  from  44  to  33  miles, 
but  the  Delaware  River  and  Raritan  Bay  would  have 
to  be  deepened  for  some  distance.  The  canal  would 
occupy  a  natural  valley  and  cross  no  railroad  trunk 
line. 

By  this  canal  the  distance  from  New  York  to  Phila- 
delphia for  ships  would  be  reduced  from  274  to  87 
miles.  The  route  has  been  surveyed.  Construction 
with  a  25-ft.  depth  and  125-ft.  bottom  width  was 
approved  in  1912  by  a  special  board  of  engineers  of 
the  War  Department.  In  1913  the  chief  of  engineers 
reported  in  favor  of  a  lock  canal  of  12-ft.  depth  and 
90-ft.  bottom  width,  susceptible  to  later  elimination  of 
locks  and  enlargement  to  the  larger  dimensions.  The 
New  Jersey  Board  of  Commerce  and  Navigation  in 
1916  advocated  the  larger  sea-level  canal,  and  the  New 
Jersey  Legislature  in  1917  passed  an  act  authorizing 
the  Board  to  acquire  the  right-of-way  for  such  a  canal 
and  cede  it  to  the  Federal  Government,  conditional 
on  a  Federal  appropriation  for  construction.  The 
chief  .of  engineers,  in  a  report  made  August  9,  1918, 


while  recommending  early  construction,  held  to  the 
smaller  lock  canal,  the  cost  of  which  was  estimated  at 
$20,000,000  as  compared  with  a  figure  of  $45,000,000 
for  the  25-ft.  sea-level  channel. 

It  has  been  conservatively  estimated  that  a  ship  canal 
would  carry  5,200,000  tons  of  cargo  annually  in  its 
early  years,  and  develop  more.  A  large  percentage  of 
the  freight  would  originate  in,  be  delivered  to  or  be 
transshipped  at  the  Port  of  New  York.  As  compared 
with  the  outside  route,  the  canal  would  save  time,  pro- 
mote more  regularity  of  sailings,  permit  the  use  of  box 
barges  costing  less  than  half  as  much  per  carrying  ton 
as  ocean-going  barges,  and  make  smaller  crews  possible. 
The  maximum  saving  in  such  transportation  would  be 
effected  when  both  shipper  and  consignee  have  water 
terminals  but  no  rail  sidings. 

It  is  apparent  that  a  large  amount  of  freight  would 
be  available  for  the  New  Jersey  Ship  Canal  as  soon  as 
it  is  built.  This  and  other  ports  need  it  and  it  should 
be  built. 

Enlarged  Chesapeake  and  Delaware  Canal 

A  Federal  commission  in  1907  recommended  the 
purchase  of  the  Chesapeake  and  Delaware  Canal  at  a 
price  not  to  exceed  $2,514,289.70,  and  purchase  was 
made  at  this  price  last  year.  An  estimate  made  in 
1911  placed  the  cost  of  developing  the  canal  to  a  25-ft. 
sea-level  waterway  at  $9,910,210.  The  special  board 
of  -engineers  estimated  that  at  least  2,537,622  tons  of 
freight  would  use  such  a  canal  annually,  even  if  the 
New  Jersey  Ship  Canal  were  not  built.  The  chief  of 
engineers  in  1913  reported  himself  in  substantial  agree- 
ment with  the  Federal  commission.  He  recommended 
enlargement  to  a  sea-level  canal  12  ft.  deep  and  90  ft. 
wide  at  the  bottom,  at  a  cost  not  to  exceed  $8,000,000, 
further  deepening  to  25  ft.  at  a  cost  of  $4,500,000  to 
await  results  as  to  traffic. 

It  appears  that  a  total  tonnage,  fairly  well  balanced, 
approximating  2,500,000  annually  would  be  imme- 
diately available  for  this  enlarged  canal.  Besides  car- 
rying more  traffic  than  the  present  canal,  a  great  saving 
would  be  effected  by  carrying  in  larger  bulk.  Coal, 
fertilizer,  pig  iron  and  forest  products  are  the  com- 
modities most  likely  to  be  shipped  in  much  larger 
quantities  by  a  25-ft.  canal.  Although  enlargement  to 
this  depth  would  not  permit  the  passage  of  the  larger 
colliers  now  in  use,  it  would  carry  the  greater  part  of 
the  bulk  coastwise  shipping.  Further  construction  of 
full  cargo  coasters  too  large  to  pass  through  this  canal, 
the  New  Jersey  Ship  Canal  and  the  Cape  Cod  Canal 
would  be  discouraged,  and  in  the  course  of  time,  when 
all  such  vessels  had  disappeared,  coastwise  freight 
would  use  the  canal  system  almost  exclusively. 

Both  the  New  Jersey  Ship  Canal  and  the  enlarged 
Chesapeake  and  Delaware  Canal  are  important  to  the 
Port  of  New  York,  and  they  should  be  considered 
jointly.  They  would  reduce  the  distance  by  water 
from  New  York  to  Baltimore  from  476  to  196  miles. 
During  the  decade  from  1900  to  1909  disasters  to  ship- 
ping on  the  Atlantic  seaboard  are  known  to  have 
destroyed  $40,500,000  worth  of  vessels  and  cargo,  an 
amount  half  great  enough  at  that  period  to  construct 
the  entire  intracoastal  canal  from  Florida  to  Cape  Cod, 
with  ship  dimensions  from  Cape  Cod  to  Chesapeake 


:?76 


New  York,  New  Jbbsbt  Pobt  and  Habbob  Development  Commission 


Bay.  The  average  annual  loss  would  have  paid  all 
maintenance  and  operating  charges. 

This  intracostal  canal  system,  constructed  or  enlarged 
to  dimensions  capable  of  passing  large  war  vessels, 
would  be  of  extreme  utility  in  protecting  cities  and 
commerce  along  the  coast.  The  destruction  or  occu- 
pation of  any  of  our  large  Atlantic  ports  would  work 
great  harm  to  this  country  in  depriving  it  of  their 
products  and  commercial  facilities.  The  canal  system 
would  provide  facilities  for  rapid  movement  and  con- 
centration of  our  naval  forces,  without  exposure  to 
attack  in  the  open  field,  and  it  would  greatly  lessen  the 
danger  of  a  surprise  attack  on  any  of  the  ports. 

A  project  in  which  the  State  of  New  Jersey  is  con- 
cerned is  the  canalization  of  the  Delaware  River  from 
Trenton  to  Phillipsburg  and  Easton.  This  improve- 
ment would  have  little  influence  on  the  traffic  of  the 
Port  of  New  York. 

Gbavesexd  Bay-Sheepshead  Bay  Canal 
A  needed  adjunct  to  the  development  of  Jamaica  Bay 
is  an  inside  and  sheltered  connection  with  the  Upper 
Bay  so  that  barges  need  not  make  the  hazardous  voyage 
through  a  considerable  part  of  the  Lower  Bay.  Such 
a  channel  can  be  provided  by  cutting  a  short  canal 
through  from  Gravesend  Bay  to  Sheepshead  Bay,  utiliz- 
ing Coney  Island  Creek  as  far  as  possible. 

A  Board  of  Conference  was  created  by  the  New  York 
Legislature  by  Chapter  585  of  the  Laws  of  1919  to 
study  this  question.  Its  personnel  was  the  same  as  that 
of  the  Harlem  River  board.     It  has  recommended  the 


construction  of  a  channel  or  canal  at  least  15  ft.  deep, 
and  with  abuttom  width  of  250  ft.  The  Commission 
endorses  the  recommendations  of  this  board. 

Other  Long  Island  Canals 
Other  cauals  on  Long  Island  have  been  advocated  and 
surveys  of  several  have  been  made.  Among  these  are 
the  Jamaica  Bay-Flushing  Bay,  the  Jamaica  Bay- 
Peconic  Bay,  and  the  Newtown  Creek-FluBhing  Bay 
canals.  The  first  of  these  has  been  strongly  urged  and 
in  1914  the  State  Engineer  and  Surveyor  investigated 
routes  for  such  a  canal.  He  estimated  a  cost  of 
$12,592,574  for  a  aea-level  canal  12  ft.  deep  and  75  ft. 
wide  at  the  bottom.  Such  a  canal,  in  conjunction  with 
an  improved  Harlem  River,  would  provide  the  shortest 
route  for  Barge  Canal  and  other  Hudson  River  traflic 
between  the  Hudson  and  Jamaica  Bay. 

At  the  same  time  the  investigation  of  the  Jamaica 
Bay-Flushing  Bay  Canal  was  made  the  State  Engineer 
also  looked  into  the  desirability  of  a  canal  connecting 
Newtown  Creek  with  Flushing  Bay.  He  estimated 
that  such  a  connection,  4%  miles  long,  with  12-ft.  depth 
and  75-ft.  bottom  width,  would  cost  $5,894,144,  to 
which,  however,  something  would  have  to  be  added  for 
deepening  Flushing  River  and  Bay. 

The  Jamaica  Bay-Peconic  Bay  Canal  would  extend 
through  the  sounds  on  the  south  shore  of  Long  Island 
from  Rockaway  Inlet  to  Shinnecock  Bay  and  across 
the  island  to  Peconic  Bay,  a  distance  of  75  miles.  The 
project  calls  for  a  12-ft.  channel  100  ft.  wide  at  the 
bottom. 


CHAPTER  27 
Freight-Handling  Machinery 


Freight-handling  machinery  to  aid  in  the  unloading 
and  loading  of  general-cargo  ships  at  the  Port  of  New 
York  will  be  justified,  if  at  all,  not  so  much  by  the 
cheaper  handling  of  the  cargo  as  by  the  increase  in  the 
speed  of  handling  it  —  which  will  decrease  the  number 
of  days  the  ship  will  be  in  port,  increase  the  total 
number  of  trips  it  can  make  each  year  and  increase  the 
capacity  of  the  Port  by  passing  more  tonnage  annually 
over  every  pier  properly  designed  and  equipped. 
Obviously  the  field  for  the  study  of  freight-handling 
machinery  at  this  port  extends  beyond  the  mere  unload- 
ing and  loading  of  the  ship  itself,  embracing  opera- 
tions incidental  to  this  unloading  and  loading,  and 
covers  not  only  ships  but  floating  craft  of  all  kinds,  and 
railroad  cars.  The  machinery  employed  in  the  direct 
transfer  of  ship's  cargo  is  mentioned  particularly  be- 
cause on  it  depends  the  economical  operation  of  the 
largest  and  most  costly  of  transportation  units. 

There  is  a  widespread  opinion  that  the  Port  of  New 
York  is  sadly  lacking  in  machinery  for  unloading  and 
loading  ships  and  other  floating  craft;  and  that  this 
lack  of  machinery  has  forced  the  operating  companies 
to  depend  on  obsolete  methods  of  transfer,  entailing 
great  economic  loss.  Critics  point  to  the  cranes  so 
conspicuous  at  the  docks  in  Hamburg  and  other 
European  ports,  and  then  note  their  absence  at  New 
York,  and  the  prevailing  use  of  ship's  gear,  with  its 
confusion  of  booms  and  cables,  and  seeming  crudeness. 
The  opinion  is  in  the  main  unwarranted.  In  the  first 
place,  the  cranes  of  the  European  ports  are  not  used 
exclusively,  as  many  assume;  in  the  second  place,  the 
Port  of  New  York  has  a  vast  waterfront,  and  scattered 
within  its  bounds  is  more  freight-handling  machinery 
than  can  be  found  in  any  other  three  salt-water  ports  in 
the  United  States,  measured  in  terms  of  value,  weight, 
extent  or  transfer  capacity. 

Denying  therefore  that  the  equipment  of  the  Port 
is  obsolete  and  grossly  inadequate,  the  Commission  con- 
cedes that  in  many  respects  it  is  not  well  balanced  and 
correlated,  and  that  the  efficiency  of  the  Port  could  be 
increased  by  the  judicious  installation  of  certain  types 
of  machinery  at  certain  points,  to  serve  certain  definite 
purposes.  The  whole  problem  of  freight-handling 
machinery  is  tied  up  to  other  problems,  such  as  those 
of  warehousing  and  the  relation  of  the  railroads.  In 
general,  however,  the  machinery  installations  desirable 
take  four  forms: 

1.  Cranes  at  many  steamship  pier9,  to  supplement 
but  not  completely  take  the  place  of  ship's  gear  in  the 
handling  of  general  cargo. 

2.  Machinery  within  the  pier  to  facilitate  the  quick 
moving  of  goods  to  and  from  shipside,  and  within 
warehouses. 

3.  Better  equipment  to  serve  barges,  particularly 
canal  barges. 

4.  Special  machinery  at  certain  piers  to  handle 
large  quantities  of  certain  commodities  in  containers 
of  uniform  character  and  size. 


In  the  study  of  the  situation  it  was  fully  realized 
that  the  character  of  most  existing  piers  at  the  Port 
limits  the  availability  of  machinery  installation;  and 
that  the  customs  weighing  requirements  and  the  atti- 
tude of  stevedores  and  longshoremen  operate  in  the 
same  direction. 

How  the  Problem  Was  Analyzed 

The  problem  of  the  needs  of  the  Port  was  analyzed 
in  three  ways,  as  follows : 

1.  By  a  study,  extending  over  more  than  a  year, 
covering  existing  installations  and  their  use,  and  the 
need  for  additional  and  more  modern  machinery  and 
more  modern  methods. 

2.  By  clockings  and  other  minute  studies  of  certain 
typical  operations. 

3.  By  a  series  of  conferences  with  representatives  of 
the  principal  freight-handling  machinery  manufac- 
turers. 

Oeneral  Study  —  The  problem  was  attacked  from 
every  angle — by  visits  to  virtually  all  docking  facili- 
ties within  the  Port  and  facilities  connected  with  the 
transfer  of  cargo  to  and  from  ships,  by  time  and  other 
observations  of  certain  operations,  by  interviews  with 
men  experienced  in  various  phases  of  cargo  transfer, 
by  frequent  consultation  of  publications  relative  to 
other  ports,  domestic  and  foreign. 

Clockings — In  addition  to  these  general  and  de- 
tailed observations,  clockings  similar  to  those  made  at 
the  railroad  yards  and  terminals  were  made  by  the 
Commission's  field  forces.  The  discharging  and  load- 
ing operations  of  nine  ships  were  thus  clocked. 

Further  information  as  to  the  time,  labor  and  other 
factors  of  typical  transfer  operations  was  derived  from 
a  study  of  available  steamship  records.  The  clock- 
ings and  other  studies  of  past  operations  were  discussed 
at  considerable  length  in  Chapter  7  —  "Shipping 
Facilities,  Methods,  Tonnages  and  Costs." 

Conferences  with  Machinery  Manufacturers  —  Late 
in  1918,  when  the  German  submarine  warfare  and  the 
demands  upon  the  United  States  to  aid  the  world  in 
its  recovery  from  the  war  had  brought  home  to  all  the 
need  for  making  the  best  use  possible  of  all  shipping 
and  shipping  facilities  available,  some  of  the  leading 
manufacturers  of  freight-handling  machinery,  at  the 
instigation  of  the  Port  and  Harbor  Facilities  Commis- 
sion of  the  United  States  Shipping  Board,  formed  the 
Material  Ilandling  Machinery  Manufacturers'  Asso- 
ciation. The  aim  of  this  association  was  to  apply  the 
expert  knowledge  of  its  members  to  the  working  out  of 
the  best  machinery  or  combinations  of  machinery  to 
aid  in  all  of  the  necessary  operations  connected  with 
the  loading  and  unloading  of  ships. 

The  New  York,  New  Jersey  Port  and  Harbor  De- 
velopment Commission  felt  that  this  association  could 
assist  it  in  its  study  of  the  Port  of  New  York,  that  the 
viewpoint  of  the  manufacturer  should  be  sought  before 
any  conclusions  were  reached  as  to  the  use  of  machin- 
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ery.  A  series  of  conferences,  beginning  in  May,  1919, 
was  held  between  the  Commission's  staff  and  a  com- 
mittee of  the  manufacturers'  association — a  commit- 
tee made  up  of  engineers  experienced  in  the  manufac- 
ture and  use  of  such  special  machinery  as  cranes, 
conveyors,  tractors,  elevators  and  the  like. 

Invitations  were  sent  by  the  secretary  of  the  associa- 
tion to  a  large  number  of  member  and  non-member 
manufacturers  to  submit  their  opinions  as  to  the  pos- 
sibilities and  limitations  of  their  products  in  the  per- 
formance of  the  various  stages  in  transfer  operations 
as  outlined  in  a  comprehensive  cycle  of  operations 
developed  at  one  of  the  conferences.  The  negotiations 
did  not  reach  a  point  where  the  association  as  a  whole 
made  specific  recommendations  as  to  the  best  com- 
binations of  machinery  to  meet  the  requirements  of 
the  Port;  but  the  Commission's  engineering  staff 
obtained  many  helpful  suggestions,  as  well  as  drawings 
and  specifications,  from  members  of  the  association. 

The  study  of  the  problem  of  freight-handling 
machinery  has  taken  into  account  as  far  as  the  in- 
formation was  available  the  commodities  to  be  handled, 
in  their  absolute  and  relative  amounts,  and  the  char- 
acter, size  and  weight  of  packages;  the  existing  trade 
routes,  and  number  and  kind  of  vessels  serving  each; 
the  character  of  existing  piers,  and  the  difficulty 
of  either  constructing  them  or  equipping  them  with 
certain  types  of  machinery;  the  prevailing  systems  of 
stevedoring  here  and  elsewhere;  and  many  other  con- 
ditions bearing  upon  the  subject. 

Four  Transportation  Agencies 
Freight-handling  machinery  requirements  can  best 
be  considered  in  terms  of  the  vessel  or  vehicle  that 
transports  the  freight.     These  transportation  agencies 
may  be  divided  into  four  groups,  as  follows: 

1.  Transoceanic  vessels. 

2.  Coastal,  sound  and  river  vessels. 

3.  Harbor  and  canal  craft  and  barges  in  general. 

4.  Railroad  cars. 

The  facilities  for  these  classes  do  not  necessarily 
differ,  but  overlap  to  a  great  extent.  At  the  same  time 
all  have  general  characteristics  which  may  be  sum- 
marized briefly.  Each  class  must  be  considered  both 
from  the  standpoint  of  a  quick  transfer  of  the  freight 
to  or  from  another  transportation  unit,  and  from  that 
of  an  intermediate  resting  place  in  transit  shed  or 
warehouse. 

Transoceanic  Vessels  —  Transoceanic  vessels  are  the 
largest  transportation  units.  Each  unit  represents  a 
large  investment  which  must  necessarily  be  tied  up 
for  a  considerable  period  while  the  vessel  is  being 
unloaded  and  loaded,  and  it  is  of  prime  importance 
that  these  periods  of  nonproductiveness  be  kept  as 
short  as  possible.  The  vessel  must  be  so  arranged  that 
unloading  and  loading  operations  can  be  conducted 
independently  at  a  number  of  points. 

From  the  standpoint  of  the  transfer  of  cargo  the 
characteristic  feature  of  the  transoceanic  vessel  is  the 
hatch.  Side  openings  in  a  ship  that  traverses  the 
high  seas  are  undesirable,  and  loading  must  be  done 
through  square  or  rectangular  openings  or  hatches  in 
the  deck  of  the  ship.  The  cargo  is  carried  in  the  hold, 
which  extends  from  the  deck  to  the  bottom  of  the 


vessel,  far  below.  The  ship  is  a  self-contained,  self- 
propelled  unit,  and  much  of  its  interior  must  be  given 
over  to  engines,  boilers,  coal  bunkers,  quarters  for  the 
crew  and  other  facilities  required  for  the  veiy  running 
of  the  ship.  On  the  large  transatlantic  vessels  the 
passenger  accommodations  take  another  large  part  of 
the  ship.  A  growing  number  of  freighters  carry  no 
passengers,  but  probably  a  majority  of  all  ships  that 
enter  the  Port  of  New  York  have  accommodations  for 
at  least  a  few  passengers.  The  cargo-handling  opera- 
tions in  port  must  be  co-ordinated  with  the  getting  of 
passengers  en  and  off  and  the  loading  of  coal,  food  and 
other  supplies  for  the  next  voyage. 

The  shape  and  size  of  the  ship  make  machinery  for 
loading  and  discharging  a  necessity.  Many  of  the 
ships  are  "tramps,"  which  run  on  no  established 
schedule  and  must  at  times  dock  where  there  is  no 
machinery.  Consequently  each  ship  is  equipped  with 
its  own  machinery  for  raising  the  cargo  from  the  hold 
and  transferring  it  to  the  pier  or  to  a  barge,  or  vice 
versa.  Usually  the  machinery  takes  the  form  of  masts, 
booms  and  tackle  operated  by  power  winches. 

The  chief  characteristics  of  the  transoceanic  vessel, 
then,  are  deck  openings  or  hatches  necessitating 
vertical  lifts  of  considerable  distances;  the  provision 
of  numerous  hatches  to  permit  simultaneous  inde- 
pendent operations;  the  provision  of  machinery  so 
the  ship  can  load  and  discharge  itself  in  the  absence 
of  other  machinery;  and  the  adaptation  of  the  busi- 
ness of  carrying  freight,  both  in  dock  and  in  transit, 
to  the  needs  of  the  vessel  as  a  self-propelled  entity 
carrying  a  considerable  number  of  human  beings. 

Coastal,  Sound  and  River  Vessels — The  second  sub- 
division of  containers  embraces  the  side-port  vessels, 
whether  there  are  within  the  ship  two  or  more  freight 
decks,  as  in  the  case  of  the  coastal  vessels,  or  only  one 
freight  deck,  as  in  the  case  of  the  smaller  boats  plying 
the  rivers  and  Long  Island  Sound.  Some  vessels  have 
both  hatches  and  side  ports. 

Loading  and  discharging  through  side  ports  is 
totally  different  from  the  operations  through  hatches. 
Machinery  is  not  essential  and  is  little  used,  other 
than  hand  trucks  and  machines  for  " boosting"  trucks 
up  steep  gangways.  The  vessel  is  still  a  large  unit, 
and  to  expedite  the  turnaround  there  are  usually  sev- 
eral ports.  Boilers,  coal  bunkers  and  accommodations 
for  passengers  and  crew  limit  the  cargo-carrying 
capacity  of  the  vessel,  but  usually  it  operates  on  a  close 
schedule,  and  the  unloading  and  loading  must  be  done 
expeditiously. 

Barges — Harbor  amd  Carnal  Craft  —  In  the  third 
group  we  have  a  variety  of  small  craft,  both  self- 
propelled  and  non-self-propelled;  some  with  handling 
tackle  and  some  without.  Although  definitions  vary 
somewhat  in  different  parts  of  the  harbor,  those  most 
commonly  implied  are  as  follows: 

A  lighter  is  a  harbor  vessel  carrying  her  load  on 
deck. 

A  steam  lighter  is  a  self-propelled  lighter. 

A  derrick  lighter  is  one  fitted  with  a  derrick  and 
ft  steam  or  hand  winch.  Steam  lighters  are  nearly  all 
fitted  with  derricks  and  steam  winches;  some  non- 
self-propelled  lighters  have  steam  winches,  while  others 
have  only  hand  winches. 
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A  barge  is  a  non-self-propelled  lighter  having  a 
deck  house  but  no  derrick. 

A  hold  barge  or  box  is  a  boat  without  power,  and 
usually  without  a  derrick,  that  carries  her  load  in  the 
hold.  Such  boxes  are  used  in  the  main  for  carrying 
coal,  grain  and  other  bulk  commodities. 

In  the  matter  of  use  the  boats  of  this  group  comprise 
two  classes — barges  and  canal  boats  in  inland  water 
service,  and  local  craft  used  purely  in  transshipment. 
In  either  case  the  boat  may  dock  alongside  a  pier  where 
there  are  no  facilities  but  her  own  for  loading  or 
unloading  her  cargo,  or  alongside  an  open  railroad 
pier  equipped  with  traveling  cranes,  or  alongside  a 
ship,  where  again  her  own  equipment  is  superfluous, 
the  ship's  gear  doing  the  work.  Extra  heavy  freight 
that  the  ship's  gear  cannot  handle  is  transferred  on 
the  offshore  side  of  the  ship  by  special  steam  lighters 
or  floating  derricks. 

Lighters  play  an  important  part  in  the  unloading 
and  loading  of  ships.  In  many  instances  more  than 
half  of  the  transshipment  is  done  on  the  offshore  side 
of  the  ship  to  and  from  lighters,  and  it  should  be  borne 
in  mind  that  in  such  cases  the  most  perfect  machinery 
on  the  pier  would  not  solve  the  problem  of  effecting  a 
quick  turnaround.  On  the  other  hand,  with  piers 
properly  located  with  respect  to  the  railroads,  and 
designed  to  permit  cars  to  be  brought  alongside  the 
ship  or  upon  the  pier,  it  is  conceivable  that  there  would 
be  less  lightering,  and  the  importance  of  having  the 
best  machinery  on  the  pier  would  be  correspondingly 
increased. 

Vessels  of  the  lighter  and  barge  group  represent 
individually  a  comparatively  small  investment,  and 
usually  demands  for  expedition  in  the  loading  and 
unloading  of  them  are  based  not  so  much  upon  their 
earning  power  as  upon  the  need  for  co-ordinating  their 
movements  with  the  operations  of  the  ships  and  cars 
they  serve.  In  this  respect  they  differ  from  the  vessels 
of  the  two  preceding  groups,  and  also  from  the  rail- 
road cars.  All  of  these  boats,  with  the  exception  of 
a  comparatively  small  number  used  for  warehousing 
grain,  exist  solely  for  the  purpose  of  transporting 
freight,  but  considerable  space  is  consumed  by  the  liv- 
ing quarters  of  their  limited  crews  if  not  by  the  hous- 
ing of  machinery  and  power  facilities. 

Freight  Cars — Freight  cars  are  the  smallest  units 
of  all.  They  are  essentially  containers,  with  no  waste 
space  and  presenting  no  intricate  problem  of  proper 
loading,  but  of  course  devoid  of  facilities  of  their  own 
for  handling  the  freight.  General  merchandise,  further- 
more, is  carried  in  box  cars  to  protect  it  against  the 
weather,  and  it  is  more  difficult  to  work  with  machinery 
into  and  out  of  such  cars  than  into  and  out  of  open 
cars. 

The  majority  of  the  railroads  of  the  Port  have  light- 
erage piers  on  which  the  cars  are  run  to  afford  direct 
connection  with  boats.  Few  of  them  accommodate 
ships,  however,  and  of  those  that  do  the  tracks  are 
mainly  within  the  pier  shed  so  that  direct  transfer 
between  car  and  ship  would  be  impossible  with  any 
ordinary  machinery.  Nearly  all  transshipment  in 
New  York  Harbor  1  etwcen  car  and  ship  is  through  the 
medium  of  lighters.     At  the  railroad  piers  hand  trucks 


effect  the  transfer  of  the  general  freight,  while  heavy 
or  bulky  freight  is  transferred  at  special  open  piers, 
usually  equipped  with  traveling  cranes.  Ship's  gear, 
as  already  stated,  usually  effects  the  transfer  at 
shipside. 

There  are  some  instances  of  the  cars  being  taken 
alongside  the  ship  on  car  floats,  the  commodities  transr 
ferred  usually  being  refrigerated  meat,  or  bananas. 
On  the  other  hand,  there  is  a  considerable  volume  of 
lightered  railroad  freight  destined  for  or  originating 
at  the*  Port  and  having  no  connection  with  shipping — 
heavy,  inflammable  or  other  local  freight  that  cannot 
well  be  handled  at  the  railroad  pier  stations. 

The  foregoing  outlines  do  not  take  into  account  car 
dumpers,  grain  elevators,  stationery  or  floating,  or 
other  special  facilities  for  handling  individual  com- 
modities in  large  quantities.  They  will  be  discussed 
later. 

The  Post's   Existing  Freight-Handling 

Equipment 

The  points  where  the  four  foregoing  classes  of 
freight  containers  unload  and  load  are  scattered  over 
a  waterfront  of  800  miles,  and  a  considerable  area 
inland  with  respect  to  the  freight  cars.  The  equip- 
ment for  facilitating  the  unloading  and  loading  is 
meager  in  some  respects,  abundant  in  others.  The 
truth  of  this  generality,  the  difficulty  of  being  more 
specific  at  this  point,  will  be  brought  out  in  the  dis- 
cussion one  by  one,  later  in  this  chapter,  of  the  dif- 
ferent transshipment  operations  carried  on  in  the  Port. 
In  the  aggregate,  however,  this  equipment  reaches 
large  proportions. 

The  equipment  may  be  divided  into  two  groups  — 
agencies  for  the  transfer  of  cargo  from  one. type  of 
container  to  another,  and  those  for  the  transportation 
of  goods  from  point  to  point.  Because  of  the  peculiar 
conditions  at  the  Port,  the  two  groups  merge  at  various 
points,  and  no  sharp  line  can  be  drawn  between  them. 
For  example,  high-capacity  floating  cranes  are  pri- 
marily agencies  for  the  transfer  of  heavy  machinery 
or  other  heavy  weights  to  and  from  ships,  and  they 
carry  their  own  machineiy  for  handling  their  loads 
over  the  ship's  sides  as  the  ship's  own  equipment  could 
not  economically  do,  yet  they  are  transportation 
agencies  as  well.  On  the  other  hand,  derrick  lighters 
are  primarily  transportation  agencies,  despite  the  der- 
ricks they  carry  to  facilitate  their  own  loading.  A 
line  also  has  to  be  drawn  somewhere  between  the  motor 
truck  or  dray  which  is  the  transportation  agency  of 
the  street  and  the  power  truck  which  is  part  of  the 
freight-handling  equipment  of  the  pier  or  warehouse. 

In  the  first  group  we  find  gantry  and  locomotive 
wharf  cranes,  floating  cranes,  floating  grain  elevators, 
cargo  masts,  electric  tractors,  trailers  and  trucks,  truck 
cranes,  vertical  and  inclined  portable  conveyors  and 
tiering  machines,  besides  stationary  grain  elevators 
and  coal  trestles,  car  dumpers  and  other  plant  for 
handling  special  commodities  in  large  quantities.  In 
the  second  group  come  the  great  fleet  of  tugboats, 
lighters,  car  floats,  barges  and  other  harbor  craft  that 
distinguish  New  York  from  every  other  port  in  the 
world. 
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Transoceanic  Ships 

Transoceanic  ships,  representing  individually  the 
largest  investment,  the  greatest  earning  power  and  the 
greatest  economic  losses  if  inefficient  transfer  methods 
are  used  of  the  four  principal  groups  of  freight  con- 
tainers, present  the  first  problem  of  freight-handling 
machinery. 

Importance  of  a  Qi:ick  Turnaround 
Overshadowing  almost  every  other  consideration  is 
the  need  for  a  quick  turnaround  of  the  vessel.  It  is 
stated  that  about  twenty  days  are  required  to  unload 
and  reload  the  average  freight  vessel  of  4,000  net  tons. 
Charter  values  of  vessels  fluctuate  widely,  but  whether 
the  average  value  be  $1,000  or  $4,000  per  day — and 
the  present  range  is  well  within  these  figures  —  a 
reduction  of  one-half  in  the  time  of  discharging  and 
loading  would  effect  a  great  saving.  At  the  $1,000 
rate  the  saving  would  be  $10,000,  the  interest  on 
$200,000 ;  at  the  $4,000  rate,  four  times  these  figures. 
Considering  the  number  of  dockings  in  a  year  at  one 
berth  and  the  number  of  berths  at  a  pier,  it  is  apparent 
that  whichever  set  of  figures  is  more  nearly  in  accord 
with  average  conditions,  high  first  cost  need  not  bar 
the  installation  of  the  machinery  necessary  to  effect 
a  quick  turnaround. 

At  the  Port  of  New  York  the  operator  of  the  ship 
would  not  be  the  only  beneficiary  of  a  quick  turn- 
around. Shipping  interests  are  crying  for  space,  and 
there  is  danger  that  they  may  go  to  other  ports  if  they 
cannot  be  accommodated  here.  Cutting  the  average 
turnaround  in  half  would  double  the  capacity  of  each 
pier,  provided  the  pier  and  upland  facilities  could 
handle  the  cargo  rapidly  enough,  and  the  tonnage  were 
available,  and  the  danger  of  loss  of  commerce  would  be 
greatly  lessened. 

Ship's  Geab — Burtoning 
Study  of  the  problem  of  handling  freight  to  and 
from  the  transoceanic  ship  should  begin  with  an  ex- 
amination of  the  ship's  own  equipment.  Machinery 
is  imperative,  as  already  pointed  out,  for  the  loading 
and  unloading  of  such  ships  through  their  hatches, 
and  virtually  all  of  them  have  their  own  gear  in  the 
shape  of  masts,  booms  and  power-driven  tackle.  For 
the  three-way  movement  of  loading,  vertically  up  from 
the  pier  to  the  ship's  deck,  horizontally  to  the  hatch 
and  vertically  down  to  the  ship's  hold  —  unloading 
following  the  same  course  in  reverse  order  —  there 
has  long  been  in  use  a  method  known  as  "burtoning." 
When  burtoning  is  performed  by  ship's  gear  alone  the 
procedure  is  as  follows: 

There  must  be  at  least  two  booms  accessible  to  one 
hatch  (unless  the  objectionable  practice  of  dragging 
the  load  over  the  Bhip's  side  is  followed).  Assume 
that  the  ship  is  loading  from  the  pier.  One  boom  is 
set  and  held  so  that  the  end  is  vertically  over  the 
hatch.  The  other,  in  a  lower  position,  reaches  beyond 
the  side  of  the  vessel  to  a  point  vertically  over  a  spot 
on  the  pier  where  "  drafts  "  are  being  assembled.  A 
draft  in  this  connection  is  a  load  for  the  ship's  gear, 
consisting  of  one  or  more  packages,  aggregating  about 
a  ton  in  weight,  that  can  be  held  together  in  air  by 
means  of  a  sling  or  some  other  container.     Each  boom 


has  its  separate  hoist,  consisting  of  a  rope  controlled 
by  a  winch  and  run  through  a  block  at  the  end  of  the 
boom.  The  free  end  of  each  line  is  attached  to  the 
sling.  The  draft  is  pulled  up  wholly  by  the  line  on 
the  boom  over  the  pier,  while  the  other  line  is  kept 
loose  unt'l  the  draft  is  sufficiently  above  the  level  of 
the  deck.  Then  the  second  line  is  drawn  taut  and 
pulled  in  as  the  first  is  paid  out  in  such  manner  that 
the  draft  follows  substantially  a  horizontal  course  until 
it  is  over  the  hatch.  The  first  line  is  then  slackened 
and  the  draft  is  lowered  solely  by  the  second  line.  In 
the  hold  the  hooks  are  released  and  taken  back  for 
another  draft.  Skillful  operators  virtually  merge  the 
three  operations  through  which  the  load  passes,  and 
the  entire  cycle  is  performed  in  lesB  time  than  is  re- 
quired to  describe  it. 

Obviously  the  use  of  ship's  gear  requires  a  consider- 
able amount  of  labor.  In  loading  there  must  be  men 
on  the  pier  to  bring  freight  to  the  point  where  it  is 
taken  over  the  side  of  the  ship  (the  number  depending 
on  the  distribution  of  the  goods  on  the  pier),  from  four 
to  six  men  at  that  point  to  assemble  the  packages  into 
drafts  that  can  be  handled  in  a  sling,  a  signalman  on 
deck,  an  operator  for  each  winch  or  line  and  a  gang 
of  from  eight  to  twelve  men  in  the  hold  to  release  the 
hooks  and  stow  the  goods.  About  the  same  gangs  are 
needed  for  unloading.  Much  of  the  work  at  the  Port 
of  New  York  is  done  by  stevedoring  companies  under 
contract. 

There  are  numerous  possible  modifications  of  the 
above-described  method  of  burtoning  which  need  not 
be  set  forth  here,  as  they  all  involve  the  same  general 
principles.  The  process  is  carried  on  in  substantially 
the  same  manner  on  the  offshore  side  of  the  ship  to 
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and  from  lighters.  In  fact,  with  a  sufficient  equip- 
ment of  ship's  tackle,  and  large  enough  hatches,  opera- 
tions can  be  carried  on  simultaneously  on  both  sides 
of  the  ship. 

Number    and    Arrangement    of   Hatches,    Masts, 
Booms  and  Winches 

Because  of  the  fouling  of  lines  it  is  not  ordinarily 
feasible  to  work  with  two  pairs  of  booms  from  one 
mast  over  one  hatch  on  one  side  of  the  ship,  but  one 
pair  can  'be  worked  on  the  shore  side  and  one  on  the 
off  side  if  the  hatch  is  large  enough.  The  rate  at 
which  a  ship  can  be  unloaded  and  reloaded  with  ship's 
gear  depends  much  on  the  number  and  arrangement 
of  hatches,  masts,  booms  and  winches.  A  common 
type  of  vessel  has  four  hatches,  two  masts,  eight  booms 
and  eight  winches,  with  the  hatches  in  pairs  and  the 
masts  between  pairs  so  that  each  boom  and  each  winch 
can  serve  either  of  two  hatches.  Each  hook — that  is, 
each  separate  buttoning  operation  —  requires  the  use 
of  two  booms,  consequently  there  can  be  only  four 
books  working,  or  the  equivalent  of  one  for  each  hatch. 
Considering  such  a  ship  as  a  whole,  there  is  no  ad- 
vantage in  time  in  loading  from  both  sides. 

A  few  of  the  four-hatch  two-masted  ships  have  more 
tackle  than  this;  some  of  them  have  sixteen  booms  and 
sixteen  winches  —  eight  of  each  to  the  mast.  With 
such  equipment  it  is  possible  to  work  a  hook  on  the 
shore  side  and  one  on  the  off  side  in  each  hatch  if  the 
hatch  is  large  enough.  Hatches  range  in  size  from 
about  15x15  ft.  to  as  large  as  30x40  ft,  and  where 
rectangular  the  long  dimension  may  run  either  longi- 
tudinally or  transversely  with  the  boat.  Simultaneous 
operations  on  both  sides  of  the  ship  can  be  carried  on 
best  when  the  long  dimensions  of  the  hatches  are 
athwartship. 

Numerous  arrangements  of  hatches  and  masts  are 


found.  Some  of  the  largest  transatlantic  vessels  have 
seven  or  eight  hatches.  One  type  of  freighter,  built 
with  the  engine  aft  and  with  clear  space  between  the 
bow  and  stern  superstructures,  has  a  system  of  hatches 
and  masts  on  each  side  of  the  ship,  making  a  total  of 
eight  hatches  in  four  transverse  pairs,-  and  ten  masts 
in  all,  with  thirty-two  booms  and  thirty-two  winches. 
With  such  an  arrangement  eight  hooks — two  to  a 
batch  —  can  be  worked  on  each  side  simultaneously. 
In  general,  if  there  is  to  be  simultaneous  working  from 
both  sides  of  the  vessel  to  the  full  capacity  of  each 
hatch,  with  sole  dependence  on  the  ship's  tackle,  there 
must  be  four  times  as  many  booms  as  hatches. 

Cargo  Masts 

What  has  come  to  be  virtually  a  standard  feature 
of  New  York  steamship  pier  design,  though  little 
found  elsewhere,  is  what  is  inadequately  called  the 
cargo  mast  or  cargo  hoist.  This  consists  of  a  row  of 
masts  on  lino  with  the  side  columns  of  the  pier  shed, 
and  girders  or  cables  connecting  the  tops  of  the  masts. 
Irrespective  of  the  height  of  the  pier  shed,  the  masts 
rise  to  an  elevation  of  about  80  ft.  above  the  water 
level,  so  that  the  cross  girders  or  cables  are  well  above 
'he  side  of  the  highest  ship.  In  conjunction  with  the 
jargo  masts  there  are  usually  electric  winches  on  the 
pier. 

The  sole  purpose  of  the  cargo  mast  is  to  support 
pulley  blocks  and  release  half  of  the  ship's  l>oonis  used 
in  the  unloading  and  loading  operations  on  the  pier 
side  —  the  half  that  would  otherwise  be  guyed  to  over- 
hang the  pier.  Pulley  blocks  can  be  attached  to  the 
horizontal  girders  or  cables  of  the  hoist  at  any  point, 
and  with  one  such  block  and  line  and  one  ship's  boom 
with  its  equipment,  burtoning  can  be  carried  on 
exactly  as  with  two  of  the  ship's  booms, 
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There  are  three  principal  advantages  of  cargo  masts 
—  they  release  some  of  the  ship's  booms  for  other 
work,  they  give  the  transferring  operations  greater 
flexibility  and  make  it  possible  to  work  to  and  from 
a  somewhat  larger  part  of  the  pier's  edge,  and  they 
overcome  the  difficulties  imposed  by  the  practice  of 
breasting  off. 

With  respect  to  the  first-named  advantage,  consider 
the  ordinary  four-hatch,  two-mast,  eight-boom  and 
eight-winch  vessel.  We  have  seen  that  only  the 
equivalent  of  one  hook  per  hatch  can  be  worked  with 
the  ship's  gear  alone,  working  on  one  side  or  both  sides, 
although  it  is  perfectly  feasible  to  work  a  hook  in  each 
hatch  on  each  side  if  die  hatch  is  large  enough.  Using 
the  cargo  mast,  one  hook  can  be  worked  in  each  hatch 
on  the  pier  side  and  still  leave  four  booms  available 
for  offshore  work,  and  the  four  can  work  two  more 
hooks. 

As  to  the  greater  flexibility,  it  is  apparent  that 
where  the  ship's  booms,  with  their  limited  reach,  are 
the  sole  reliance,  the  drafts  must  be  assembled  at  or 
lowered  upon  spots  on  the  pier  more  nearly  opposite 
the  hatches  than  where  cargo  masts  are  available. 

Breasting  off  is  a  common  practice  resorted  to  at 
New  York  piers.  It  consists  of  moving  the  ship 
laterally  away  from  the  pier  far  enough  so  coal  barges 
can  come  between  the  pier  and  the  ship.  This  makes 
it  possible  to  coal  the  ship  on  both  sides  and  keep  it 
trimmed.  This  is  a  necessary  procedure,  but  it  renders 
the  ordinary  ship's  gear  useless  unless  assisted  by 
cargo  masts,  because  the  ship's  booms  will  not  reach 
to  the  pier.  The  combination  of  ship's  gear  and  cargo 
masts  readily  bridges  the  gap  between  pier  and  ship, 
and  with  only  a  slight  increase  in  the  length  of  the 
cycle,  for  the  raising  and  lowering  of  the  draft  take 
longer  than  the  horizontal  movement.  At  piers  where 
there  are  no  cargo  masts,  however,  it  is  possible  by 
rigging  temporary  booms,  either  on  the  pier  or  on  the 
ship,  to  accomplish  the  same  results  as  with  cargo 
masts. 

Evidently  cargo  masts  are  of  no  service  in  loading 
and  unloading  operations  on  the  offshore  side  of  the 
ship  except  as  they  release  ship's  gear  that  can  be 
used  on  that  side,  and  it  should  be  repeated  that  the 
greater  part  of  many  cargoes  is  handled  by  lighters 
on  the  offshore  side. 

Cranes 

Aside  from  facilities  for  handling  special  com- 
modities, such  as  coal,  grain  and  ore,  in  large  quantities, 
cranes  are  the  only  kind  of  machinery,  available  to 
any  extent  in  the  Port  at  present  for  the  specific  work 
of  unloading  and  loading  ships  with  hatches.  The 
cranes  available  are  the  revolving,  conveyor  and  loco- 
motive cranes  on  open  railroad  piers  on  the  New 
Jersey  waterfront,  and  the  floating  cranes.  The  pier 
cranes  are  described  more  fully  on  page  397  of  this 
chapter.  Although  many  of  them  could  be  used  in 
the  direct  loading  and  unloading  of  ships,  they  are 
not  except  to  a  negligible  degree. 

Floating  cranes  constitute  an  important  part  of  the 
Port's  equipment  for  serving  transoceanic  ships. 
Heavy  freight  that  cannot  be  handled  by  ship's  gear 


is  floated  to  or  from  the  ship's  side  either  on  a  barge 
or  on  the  deck  of  the  crane  itself,  and  the  crane  per- 
forms the  transferring  operation  over  the  side  of  the 
ship  and  through  the  hatch  of  the  hold.  The  weights 
of  drafts  handled  by  ship's  tackle  ordinarily  do  not 
exceed  3,000  lb.,  and  the  capacities  of  the  floating 
cranes  range  from  that  minimum  to  150  tons. 

Except  for  several  floating  cranes  owned  by  the  City 
of  New  York,  all  equipment  of  this  character  in  the 
harbor  is  owned  by  private  companies.  The  largest 
of  these  companies  owns  about  twenty-four  cranes  — 
one  of  150  tons  capacity,  one  of  80  tons,  one  of  55, 
one  of  50  and  the  others  ranging  down  to  8  tons.  The 
cranes  are  carried  on  hulls  of  various  sizes  up  to 
147x50  feet.  Only  a  few  of  the  smallest  are  self- 
propelled.  The  cranes  are  rented  by  the  day,  the  hour 
or  the  lift. 

Moving  Goods  to  and  from  Shipside 

We  have  seen  that  freight  handled  on  the  offshoije 
side  of  the  ship  comes  and  goes  on  lighters  and  barges 
and  is  handled  over  the  ship's  side  by  the  ship's  own 
tackle  or  by  floating  cranes.  How  the  goods  are  got 
on  and  off  the  small  boats  at  the  other  end  of  the  local 
voyage  is  discussed  in  the  section  relating  to  small 
craft,  page  393. 

An  important  consideration  in  the  operation  of  a 
steamship  pier  is  the  means  of  getting  the  goods  to 
and  from  the  ship's  side  without  delaying  the  ship 
or  hampering  the  operation  of  the  ship's  gear.  Trans- 
atlantic liners  remain  in  port  only  a  few  days.  Ships 
in  the  Far  Eastern  trade,  calling  at  a  number  of  ports, 
may  be  here  three  weeks  or  more.  In  either  case  the 
ship  is  earning  nothing  while  in  port,  and  every  effort 
must  be  bent  to  keep  this  idle  time  down  to  a  mini- 
mum. The  goods  discharged  from  the  ship  must  be 
got  out  of  the  way  not  only  of  those  that  follow  them 
from  the  ship  but  of  goods  brought  to  the  pier  to  be 
loaded  upon  the  ship. 

The  outgoing  cargo  presents  the  greater  problem, 
because  of  the  complexity  of  loading  a  ship  properly. 
The  goods  must  be  so  placed  in  the  hold  as  to  trim 
the  ship  and  keep  her  seaworthy,  consideration  must 
be  given  to  the  protection  of  fragile  goods  from  break- 
age and  of  food  and  other  high-class  products  from 
contamination,  and  if  the  ship  is  to  touch  at  several 
perts  the  cargo  must  be  so  placed  that  that  for  the 
ports  first  reached  can  be  moved  without  disturbing 
the  remainder.  This  means  that  the  contents  of  the 
ship  must  be  known  in  advance,  a  loading  plan  must 
be  made,  and  in  general  the  entire  cargo  must  be  at 
hand  when  loading  starts. 

There  is  practically  no  machinery  other  than  hand 
trucks  to  be  found  on  New  York  piers  for  transoceanic 
vessels  to  facilitate  this  movement  of  the  goods  within 
the  pier.  There  is  a  growing  use  of  electric  trucks 
and  trailers,  but  their  use  is  confined  mostly  to  the 
piers  of  the  coastal,  river  and  sound  steamers,  where 
a  quick  turnaround  of  the  vessel  is  imperative,  where 
the  trucks  can  be  run  through  the  boat's  side  ports,  and 
where  the  operation  is  not  complicated  by  customs 
weighing. 


Freight-Handling  MAOHunanr 


283 


A  considerable  part  of  the  outgoing  freight  handled 
by  lighters  is  brought  to  the  pier  before  the  ship 
arrives,  and  is  discharged  upon  the  pier;  and  similarly 
much  incoming  cargo  is  discharged  upon  the  pier  and 
subsequently  removed  by  lighter.  This  adds  to  the 
congestion  and  storage  problem  of  the  pier,  which  is 
later  discussed  more  fully. 

Additional  Equipment  Needed 

Summarizing,  cargo  of  transoceanic  ships  is  handled 
on  and  off  the  ship  at  the  Port  of  New  York  in  two 
ways  —  on  the  pier  side  with  ship's  gear  with  or  witb- 
out  the  aid  of  cargo  masts,  on  the  water  side  with 
ship's  gear  alone,  or  with  floating  cranes  in  the  case 
of  heavy  freight.  Lighters  and  barges  move  the  goods 
to  and  from  the  ship  on  the  water  side.  Hand  trucks 
do  most  of  the  work  within  the  pier.  A  large  part 
of  the  cargo  is  handled  on  the  water  side,  but  except 
in  the  case  of  munitions  shipped  during  the  recent 
war  there  has  been  little  loading  or  unloading  in  the 
stream  during  the  last  fifty  years. 

The  questions  that  present  themselves  are,  Are 
present  equipment  and  methods  of  operation  satisfac- 
tory as  they  stand,  are  they  so  unsatisfactory  as  to  call 
for  something  entirely  different,  or  can  they  be  utilized 
in  conjunction  with  additional  equipment  ?  The  Com- 
mission believes  the  third  course  best  for  the  Port 
of  New  York.  It  believes  that  cranes  of  moderate 
capacity  should  ultimately  be  found  on  most  piers 
that  handle  general  cargo,  that  new  piers  for  general" 
cargo  should  be  designed  to  carry  them  and  to  facili- 
tate their  operation,  and  that  the  piers  should  be 
equipped  with  electric  tractors  and  trailers  and  other 
devices  to  facilitate  rapid  movement  of  the  goods 
within  the  pier.  Elsewhere  in  this  report  the  Com- 
mission discusses  a  zoning  system  for  shipping,  and 
suggests  that  for  certain  trade  routes  and  commodities 
piers  can  be  so  located,  constructed  and  equipped  that 
railroad  cars  can  be  brought  alongside  the  ship  for 
direct  transfer  of  freight.  Lines  which  by  reason  of 
the  nature  of  commodities  carried,  excellence  of  freight- 
handling  equipment  on  the  ship  or  some  other  control- 
ling factor  can  utilize  the  best  of  the  present  type  oi 
pier  to. advantage  should  be  allocated  to  them. 

With  cranes  available,  ship's  gear  would  continue 
an  important  agency  on  the  wharf  side  and  the  chief 
agency  on  the  offshore  side  for  transferring  cargo,  but 
the  cranes  could  perform  the  same  sort  of  service  on  the 
wharf  side;  could  work  in  part  cycles  in  team  with 
some  of  the  ship's  tackle  in  a  manner  later  explained ; 
could  transfer  heavier  loads  than  the  ship's  tackle 
could  handle,  and  could  transfer  goods  between  lighter 
and  wharf  before  the  arrival  of  the  ship  and  after  its 
departure.  The  electric  tractors  and  trailers,  mean- 
while, would  keep  the  goods  on  the  pier  properly  dis- 
tributed and  prevent  loss  of  time  to  the  ship  through 
congestion  on  the  pier. 

The  majority  of  New  York's  present  piers  have  no 
railroad  connections.  The  majority  are  far  too  nar- 
row. The  majority  of  the  pier  sheds  are  built  prac- 
tically to  the  edge  of  the  pier,  leaving  room  for  neither 
railroad  tracks,  traveling  cranes  nor  even   adequate 


working  spaces  for  any  kind  of  tackle.  It  would  be 
folly  to  attempt  to  install  elaborate  machinery  on  piers 
not  suited  to  its  unhampered  operation,  and  on  the 
other  hand  the  large  number  of  existing  piers  cannot 
be  thrown  at  once  upon  the  scrapheap.  As  a  general 
policy  the  Commission  recommends  the  building*  of 
new  piers  of  such  dimensions  and  design  as  will 
accommodate  the  requisite  modern  machinery,  the 
installation  of  whatever  is  suitable  for  the  existing 
piers,  and  the  gradual  replacement  of  most  of  these 
piers  by  wider  and  more  modern  structures,  or  their 
assignment  to  uses  for  which  they  are  adequate. 

Ceanes  —  Definition  of  Terms 

Before  taking  up  the  question  which  will  naturally 
be  asked,  why  both  pier  cranes  and  ship's  gear  are 
recommended,  it  will  be  well  to  consider  briefly  the 
types  of  cranes  available  for  general-cargo  piers, 
mainly  as  exemplified  by  certain  of  the  foreign  ports; 
and  in  order  to  make  clear  the  distinctions  in  the  dif- 
ferent types,  the  following  definitions  have  been 
prepared : 

A  crane  is  a  machine  for  raising  and  lowering  heavy 
objects,  and  moving  them  laterally  through  a  short 
distance.  It  has  two  essential  motions,  lifting  and 
transporting. 

A  fixed  crane  is  one  which  works  from  a  fixed 
position. 

A  traveling  crane  id  one  which  can  move  itself  or 
be  moved  bodily,  usually  on  a  track. 

A  gantry  is  a  horizontal  bridge  or  girder  supported 
by  uprights,  or  legs,  sometimes  fixed,  but  in  harbor 
practice  usually  mounted  on  wheels  running  on  a  track, 
giving  the  structure  motion  normal  to  its  length. 

A  crab  as  a  part  of  a  crane  is  a  winch  on  a  carriage 
or  trolley  which  traverses  an  overhead  track. 

A  gantry  crane  is  any  combination  of  a  crane  or 
crab  and  a  gantry. 

A  revolving  crame  is  a  crane,  fixed  or  traveling,  with 
a  jib  or  boom  carried  by  a  body  which  revolves  about 
a  vertical  axis.  The  jib  may  be  fixed  or  hinged  at  the 
base.  The  load  is  raised  or  lowered  from  the  end  of 
the  jib  through  ropes,  cables  or  chains  passing  around 
the  pulleys  and  controlled  by  a  rotary  drum. 

A  portal  craate  is  a  revolving  crane  mounted  on  a 
gantry  whose  legs  are  equal  in  length,  both  sets  of 
track  rails  being  at  the  same  level. 

A  semi-portal  crane  differs  from  a  portal  crane  in 
that  the  legs  are  unequal  in  length,  the  two  sets  of 
track  rails  being  at  different  levels.  The  lower  rail 
is  usually  at  the  wharf  structure,  the  upper  rail  at- 
tached to  the  wharf  shed  above  the  doors. 

A  conveyor  or  straight-Una  crcme  is  a  combination 
of  a  crab  and  a  gantry,  usually  with  a  projecting  arm 
at  one  or  both  ends.  These  extensions  may  be  fixed, 
hinged  or  receding. 

A  locomotive  crane  is  a  revolving  crane  carried  on 
a  car  running  on  a  two-rail  track,  usually  an  ordinary 
railroad  track. 

Traveling  is  the  bodily  motion  of  a  traveling  crane. 

Traversing  is  the  lateral  motion  of  a  crab  or  the 
revolving  unit  of  a  gantry  crane. 
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Mewing   is   the  swinging  or   re- 
volving motion  of  a  revolving  crane. 
Luffing  is  the  motion  in  a  vertical 
plane  of  a  hinged  jib  or  conveyor 
arm. 

Gen  erax  Characteristics  of 
Wharf  Cranes 
Revolving  cranes  and  straight-line 
cranes  are  the  two  main  types  of 
wharf  cranes,  virtually  all  wharf 
cranes  falling  in  one  class  or  the 
other.  Revolving  cranes  are  of  many 
kinds,  and  may  have  any  or  all  of 
four  different  kinds  of  motion  —  ( 1 ) 
traveling,  (2)  slewing,  (3)  luffing 
and  (4)  vertical  motion  through  the 
lines  on  the  boom  (hoisting  and  low- 
ering). Occasionally  the  revolving 
superstructure  also  has  a  traversing 
motion  on  the  substructure.  Straight- 
line  cranes,  though  less  numerous  and 
of  less  variety  than  revolving  cranes, 
may  be  capable  of  four  kinds  of  mo- 
tion—  (1)  traveling,  (2)  either 
lateral  or  luffing  motion  of  the  con- 
veyor arm,  (3)  traversing  of  the 
crab  and  (4)  vertical  motion  through 
the  lines  on  the  crab  (hoisting  and 
lowering).  In  it3  ordinary  transship- 
ment   operations    the    load    of    the 


Combination  Semi-Portal  Crane 
■t  the  Port  of  Hamburg;  Revolv- 
ing and  Straight  Cranes  Mounted 
on  Same  Substructure 


straight-line  crane  travels  in  a  verti- 
cal plane  —  up,  across  and  down  — 
hence  the  designation  of  the  crane. 

Wharf  cranes  of  either  the  revolv- 
ing or  the  straight-line  type  are  fitted 
to  various  arrangements  of  pier  and 
pier  shed.  If  there  is  sufficient  apace 
between  the  shed  and  the  dock,  portal 
cranes  can  be  used,  spanning  one, 
two  or  even  more  railroad  tracks.  If 
this  space  is  limited,  or  if  for  any 
reason  it  is  desired  to  keep  the  space 
immediately  adjacent  to  the  shed  en- 
tirely unobstructed,  the  gantries  can 
be  of  the  semi-portal  type,  with  the 
inner  leg  carried  on  the  roof.  In 
some  instances  the  entire  crane  is 
carried  on  the  roof.  The  three  re- 
quirements for  the  traveling  crane, 
none  of  which  is  met  at  the  average 
New  York  pier,  are:  (1)  That  the 
pier  or  shed  be  strong  enough  to 
carry  the  crane  loads,  (2)  that  there 
be  sufficient  space  between  dock  and 
shed  and  sufficient  number  and  size 
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of  door  openings  to  permit  the  crane  to  operate  freely,  Coxditio.vs  of  Operation 

and  (81  that  the  shed  be  sufficiently  wide  to  handle         Jn  ,„  (he  condition8  „  these  fopei 

the  goods  within  the  shed  and  keep  pace  with  the  crane.      port3  Me  quitB  differe„t  from  ^  obtaining  „  &, 

Port  of  Xew   York.      Box   cars   are  not   used.      The 

Types  of  Whabf  Cranes  at  Foreign  Pobt8  wharves  are  mostly  of  the  quay  type,  parallel  to  the 

The  type  of  crone  common  to  such  ports  as  Rotter-      shore  line  instead  of  jutting  out  into  the  water,  and 

dam,   Antwerp   and   Hamburg,   which   are  frequently      there   is   usually   space  enough   available  so  that   the 

cited  as  showing  the  backwardness  of  the  Port  of  New      freight  sheds  and   warehouses   can   be  set  hack  some 

York   in   the  matter  of  cargo-handling  machinery,   is      distance  from  the  water's  edge,  the  intervening  space 

being  kept  open  except  for  cranewaya 
and  railroad  tracks. 

This  condition  adds  greatly  to  the 
utility  of  the  crane.  Cars  can  be  run 
to  the  ship  side  and  direct  transfer 
between  ear  and  ship  made  by  the 
cranes,  while  the  percentage  of  the 
lightered  freight,  which  has  to  be 
handled  largely  by  ship's  tackle,  is 
somewhat  reduced.  (There  is,  how- 
ever, in  many  of  the  European  ports 
a  large  amount  of  direct  transfer  be- 
tween ships  and  the  barges  that  op- 
erate on  the  extensive  canal  systems-; 
and  as  much  of  this  as  is  transferred 
dirertly  between  ship  and  barge  or 
lighter  is  handled  with  ship's  gear.) 
The  prevailing  open  space  between 
shed  and  water,  too,  gives  the  crane 
the  opportunity  to  maneuver,  receiv- 
ing and  discharging  draft3  at  various 
points  on  the  wharf,  which  is  one  ot 
the  advantages  the  crane  has  over 
ship's  tackle.  The  cranes  are  also 
very  serviceable  for  making  trans- 
fers between  the  wharf  and  harbor 
craft  when  no  ship  is  in  the  dock. 

Nearly  all  of  the  striking  instal- 
lations in  European  ports  have  been 
put  in  by  the  state  or  municipality, 
and  it  is  by  no  means. certain  that  the 
steamship   companies   would    install 
them  at  their  private  wharves.     At 
any  rate  the  piers  iu  Hoboken  built 
not  many  years  ago  for   their  own 
occupancy  by  certain  of  the  German 
and  Dutch  companies  that  had  the 
"     use  of  the  most  modern  cranes  in  Eu- 
rope have  no  cranes.     Xor  arc  all  of 
a  traveling  revolving  crane  with  a  high  substructure,      the  European  cranes  utilized  to  their  fullest  extent :  m 
The  prevailing  capacity  is  about   two  tons,   although      some   instances   ship's   tackle  is  the  main  reliance  at 
the   present    tendency   is   toward    a   greater   capacity,      wharves  provided  with  cranes. 

Each  crane  requires  about  80  ft.  of  wharf  space  when  While   the   European   cranes   are   used   largely   for 

swinging  in  onlv  one  direction.  transferring  cargo  directly  to  and  from  the  hold  of  the 

Some  large  recent  installations,  such  as  the  Holland-  vessel,  the  jibs  of  many  of  them  have  too  short  an  out- 
American  at  Rotterdam,  utilize  straight-line  cranes,  reach  to  accomplish  this  with  some  of  the  ships,  and 
while  the  latest  type  at  Hamburg  has  both  a  revolving  a  combination  — crane  transfer  between  the  wharf  and 
unit  and  a  straight-line  unit,  working  separately.  the  deck  of  the  ship,  and  the  use  of  ship's  gear  between 

At  some  of  the  European  ports  these  imposing  look-  the  deck  and  the  hold  —  is  used.  Even  where  the  jib 
ing  cranes  dot  the  waterfront,  as  many  as  134  being  has  an  ample  reach  it  is  frequently  found  expedient 
found  on  a  quav  line.  Two  of  the  appended  photo-  to  keep  them  luffed  up  high  and  use  the  ship's  gear  in 
graphs  give  a  conception  of  the  appearance  of  the  port  team  with  the  crane.  The  photograph  of  one  of  the 
of  Hamburg.  latest   installations  in   Hamburg,   the  combination   re- 
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volving  and  straight-line  crane,  shows  it  operating 
in  that  manner,  one  ship's  boom  serving  the  revolving 
unit  and  another  the  conveyor-arm  unit. 

It  is  not  the  Commission's  purpose  to  explain  the 
comparative  lack  of  wharf  cranes  in  the  Port  of  New 
York  by  discrediting  the  installations  in  European  and 
other  foreign  ports.  There  is  ample  reason  to  believe 
that  the  foreign  installations  are  in  most  instances 
very  effective,  and  in  large  measure  the  arguments  for 
them  are  applicable  at  the  Port  of  New  York.  But 
the  conditions  at  New  York  are  somewhat  different 
from  those  anywhere  else,  and  her  specific  needs  must 
be  worked  out  to  fit  those  conditions. 

Why  New  York  Needs  Both  Pier  Cranes  and 

Ship's  Gear 

What,  then,  are  New  York's  specific  needs  ?  Is  the 
Commission  proposing  duplication  of  machinery?  To 
answer  these  questions  it  is  necessary  to  examine  the 
advantages  and  limitations  of  both  as  applied  to  the 
conditions  of  the  port. 

Ship's  Oewr — Its  Advantages  —  Ship's  gear  is 
standardized  equipment.  Almost  every  ship  has  it, 
to  enable  it  to  operate  in  ports  not  equipped  with 
cargonhandling  machinery.  Its  use  is  understood  by 
stevedores  and  longshoremen  the  world  over,  and  they 
can  rig  it  quickly  and  operate  it  with  certainty.  No 
very  high  intelligence  or  skill  is  required  to  manipu- 
late the  winches,  and  in  fact  the  entire  transferring 
operation  can  be  performed  with  an  ordinary  grade 
of  labor,  and  without  conflict  with  labor-union  restric- 
tions. If  the  ship's  crew  is  available  at  the  port,  it 
can  readily  operate  the  ship's  gear. 

The  gear  is  equally  adapted  to  operating  on  the  pier 
side,  on  the  off  side  or  in  the  stream.  The  winches 
derive  their  power  from  the  ship's  own  boilers.  Work- 
ing in  conjunction  with  cargo  masts,  ship's  gear 
operates  with  little  loss  of  time  while  the  ship  is 
breasted  off  from  the  pier.  One  or  more  booms  can 
be  "spotted"  over  each  hatch,  and  so  there  is  no  loss 
of  time  in  finding  the  opening  to  the  hold  with  each 
successive  draft.  The  relatively  small  draft  is  more 
easily  handled  in  the  hold  than  a  larger  one  would  be. 

Disadvantages  of  Ship's  Gear — The  first  disad- 
vantage of  ship's  gear  is  the  lack  of  enough  of  it  on  the 
average  ship.  We  have  seen  that  in  order  to  work  all 
hatches  to  full  capacity  there  should  be  about  four 
booms  and  winches  per  hatch.  Yet  few  ships  have 
this  proportion,  and  many  have  no  more  booms  than 
hatches. 

The  efficiency  of  ship's-gear  operations  depends  in 
large  measure  on  the  condition  of  the  winches,  and 
they  are  chronically  in  bad  condition.  Repairs  can- 
not be  made  without  loss  of  valuable  time  while  the 
ship  is  in  dock,  because  the  equipment  is  needed  for 
handling  cargo;  while  it  is  difficult  to  make  them  at 
sea.  Furthermore,  stevedoring  is  done  largely  by  con- 
tract at  the  Port  of  New  York,  and  the  ship's  crew 
has  no  incentive  to  maintain  the  winches  in  good  con- 
dition for  other  users.  Even  though  the  crews  of 
foreign  vessels  are  hired  on  the  other  side  of  the  ocean 
for  the  round  trip,  and  so  can  be  called  upon  to  unload 
and  load  the  ship  at  this  port,  they  do  not  ordinarily, 
as  is  frequently  asserted,  take  part  in  either  operation, 


whether  because  they  have  other  duties  here  in  the 
care  of  the  ship,  or  because  of  the  conflict  with  labor- 
union  rules. 

While  ship's  gear  can  be  operated  with  ordinary 
labor,  such  labor  is  usually  inefficient,  and  the  burton- 
ing  process,  requiring  as  it  does  synchronizing  of  effort 
on  the  pier,  on  the  deck  and  in  the  hold,  without  as 
high  a  grade  of  labor  and  supervision  as  is  likely  to 
accompany  crane  operations,  can  easily  be  slowed  down 
by  an  insufficiency  of  men  at  one  point,  or  by  failure 
of  some  of  the  men  to  do  their  part.  The  contract 
system  of  stevedoring,  while  it  makes  for  economy  in 
certain  directions,  is  not  generally  conducive  to  rapid 
operations. 

Keeping  up  steam  in  one  or  more  boilers  to  operate 
the  winches  is  very  expensive  with  certain  types  of 
boiler  equipment. 

Ship's  masts  and  booms  are  placed  adjacent  to  the 
hatches,  and  where  they  are  used  in  pairs  in  the  burton- 
ing  operation,  without  the  assistance  of  cargo  masts, 
the  line  of  travel  must  be  approximately  perpendicular 
to  the  axis  of  the  ship.  This  reduces  the  accessible 
frontage  of  the  pier  to  a  small  part  of  that  alongside 
the  ship,  and  unless  the  pier  shed  has  continuous  doors 
it  is  further  reduced,  causing  congestion  at  a  few 
points.  Cargo  masts  partly  relieve  this  by  permitting 
burtoning  obliquely  from  the  hatch,  but  only  to  the 
degree  that  a  straight  line  can  be  drawn  that  will  clear 
all  of  the  ship's  rigging  and  other  obstructions. 

Finally,  in  however  good  order  ship's  gear  may  be 
maintained   and   however   efficient   the  labor  mav  be 

• 

that  uses  it,  it  is  idle  probably  from  sixty  to  seventy- 
five  per  cent  of  the  time,  while  the  ship  is  at  sea.  It 
is  held  elsewhere  in  this  discussion  that  many  ships 
are  inadequately  equipped  with  gear  to  work  without 
the  aid  of  wharf  machinery.  But  ships  on  certain 
trade  routes  may  touch  only  ports  that  have  such 
machinery,  and  if  in  the  future  the  equipping  of  such 
ships  with  winches  and  other  gear  idle  this  large  per- 
centage of  time  can  be  in  part  dispensed  with  in  favor 
of  wharf  machinery  that  can  be  kept  at  work  most 
of  the  time  at.  no  greater  cost  per  ton  of  cargo  handled, 
a  material  saving  will  be  effected. . 

Advantages  of  Wharf  Cranes — In  the  wharf  crane 
we  have  a  single  machine  that  can  take  a  load  from  the 
pier  and  deposit  it  on  the  pier,  all  with  control  by  one 
man  at  the  machine.  The  crane  is  ordinarily  designed 
for  a  larger  load  than  ship's  gear  can  handle,  and 
usually  two  cranes  can  be  worked  together  to  handle 
loads  of  double  the  capacity  of  the  single  draft.  The 
traveling  crane  can  reach  almost  the  entire  frontage 
of  the  wharf,  and  even  without  recourse  to  the  longi- 
tudinal travel  the  revolving  crane,  through  its  slewing 
and  luffing  action,  can  reach  a  considerable  area  of  the 
pier  and  is  not  restricted  to  a  certain  spot,  as  is  usually 
the  case  with  the  ship's  gear.  Revolving  cranes  are 
also  clear  of  the  hatch  when  not  handling  a  draft 
through  it,  and  so  do  not  interfere  with  other  opera- 
tions through  the  same  hatch.  The  straight-line  crane, 
on  the  other  hand,  can  reach  well  in  on  the  pier  and 
can  operate  without  danger  of  conflict  with  the  ship's 
rigging.  Both  types  release  ship's  gear  for  ush*  on 
the  offshore  side  of  the  boat,  in  loading  and  unloading 
lighters. 
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Cranes  need  not  be  idle  while  the  ship  is  at  sea.  They 
can  work  on  one  ship  after  another  as  continuously  as 
ships  can  be  berthed  at  the  wharf,  and  between  ships 
they  can  be  employed  in  the  transfer  of  cargo  between 
small  craft  and  the  wharf,  or  in  the  loading  and  unload- 
ing of  heavy  freight  on  cars  on  the  wharf.  They  can  be 
utilized  also  in  transferring  freight  from  one  part  of 
the  wharf  to  another,  and  so  can  be  kept  earning  money 
on  the  investment  most  of  the  time. 

Cranes,  being  more  expensive  and  complex  machines 
than  ship's  gear,  and  being  always  at  one  site  where 
the  responsibility  for  them  is  more  definite,  are  likely 
to  be  better  maintained  than  the  ship's  gear.  A  higher 
grade  of  operator  is  required  for  the  crane,  and  this 
usually  results  in  greater  efficiency  of  operation. 

Disadvantages  of  Wharf  Cranes —  Wharf  cranes, 
as  already  pointed  out,  are  feasible  only  on  wharves 
and  transit  sheds  strong  enough  to  carry  them,  and  so 
laid  out  as  to  permit  free  operation  on  the  pier.  Even 
then  the  cranes  are  restricted  in  their  operation  over 
the  ship's  side  by  the  rigging  and  other  parts  of  the 
ship.  The  various  motions  of  the  revolving  crane  allow 
considerable  maneuvering  in  avoiding  these  obstruc- 
tions, but  skillful  operation  is  required  to  avoid  col- 
lision with  them,  and  the  cycle  of  the  crane  does  not 
differ  much  in  length  from  that  of  ship's  tackle.  The 
straightline  crane  held  stationary  opposite  the  hatch 
avoids  this  conflict  with  the  ship's  rigging,  but  its  area 
of  control  on  the  wharf  is  then  reduced  to  about  that 
of  ship's  tackle,  except  that  it  may  reach  farther  in 
from  the  water. 

Wharf  cranes  are  useless  in  the  direct  transfer  of 
freight  between  lighter  and  ship,  which  constitutes  so 
large  a  part  of  the  whole  at  the  Port  of  New  York. 
Their  arms  are  also  frequently  too  short  to  reach  the 
hatches  of  some  of  the  vessels,  particularly  if  the  vessel 
is  breasted  off  to  receive  coal.  If  thev  can  reach  the 
hatch  full-capacity  drafts  are  likely  to  be  harder  to 
handle  in  the  limited  space  in  the  hold  than  the  smaller 
ship's-gear  drafts ;  or  the  hatches  may  themselves  be  too 
small  to  allow  the  drafts  to  be  safely  passed  through 
them.  There  is  also  a  limit  to  the  number  of  small 
packages  that  can  be  made  into  a  draft  to  be  carried  in 
a  ship  without  danger  of  crushing  or  collapse — a  limit 
which  is  often  below  the  capacity  of  the  ship's  gear.  All 
of  these  restrictions  on  the  load  are  to  the  disadvantage 
of  the  crane,  tending  to  force  it  to  work  at  less  than 
its  capacity. 

Cranes  introduce  a  labor  difficulty  in  that  a  higher 
grade  of  ability  is  required  to  operate  them  than  to 
perform  the  other  longshoreman  duties. 

The  first  and  maintenance  costs  of  cranes,  the  added 
strength  needed  in  their  supporting  structures,  and  the 
extra  width  of  pier  required  fcr  efficient  operation  of 
the  cranes  are  heavy  burdens  against  the  cargo-handling 
operations,  and  are  sheer  additions,  inasmuch  as  ships 
must  probably  always  carry  some  equipment  of  masts, 
booms  and  winches.  It  is  evident,  therefore,  that  every 
effort  should  be  made  to  keep  the  cranes  on  work  for 
which  they  are  specially  fitted,  rather  than  on  work 
ship's  tackle  can  handle  as  well,  such  as  raising  and 
lowering  drafts  through  the  hatches. 

Wharf  Cranes  and  Ship's  Gear  in  Combiruiiion  — 
Considering  the  foregoing  advantages  and  limitations 


of  ship's  gear  and  wharf  cranes,  the  Commission  be- 
lieves that  both  should  be  available  to  promote  the  most 
rapid  discharging  and  loading  of  the  average  cargo 
carrier.  The  main  objective  is  a  maximum  volume  of 
weight  or  cargo  through  the  hatch,  or  as  nearly  a  maxi- 
mum as  can  be  handled  in  the  hold.  This  maximum, 
which  may  mean  three  or  four  hooks  through  the 
hatches  of  vessels  adapted  to  them,  cannot,  in  many 
cases,  be  attained  through  ship's  gear  to  the  exclusion 
of  cranes  or  cranes  to  the  exclusion  of  ship's  gear.  On 
the  one  hand  the  large  number  of  booms  required, 
especially  if  there  are  no  cargo  masts  on  the  wharf,  on 
the  other  the  operation  of  even  two  cranes  closely  enough 
together  to  serve  one  hatch,  will  ordinarily  cause 
interference. 

A  certain  minimum  amount  of  ship's  gear  is  neces- 
sary in  order  that  the  ships  may  discharge  and  load  at 
ports  having  no  wharf  machinery  and  in  order  that 
they  may  handle  goods  on  the  offshore  side  to  and  from 
lighters.  The  average  ship  cannot  be  said  to  have  more 
than  such  minimum  amount.  Relatively  few  have 
more  than  enough  without  extraneous  assistance  to 
work  one  hook  per  hatch  on  the  wharf  side  and  one  per 
hatch  on  the  off  side.  In  a  large  percentage  of  ships  a 
crane  could  work  in  some  at  least  of  the  hatches  with- 
out interference  with  any  of  the  ship's  booms.  It 
would  be  more  economical  to  invest  in  cranes  for  this 
purpose  that  could  be  kept  at  work  substantially  all  of 
the  time,  than  in  further  ship's  tackle  that  would  be 
idle  two-thirds  of  the  time.  Cranes  can  be  added  to  a 
wharf  from  time  to  time  as  traffic  warrants,  the  need 
for  additional  cranes  being  proved  before  they  are 
installed. 

In  support  of  the  contention  that  the  average  ship 
has  not  enough  tackle  to  load  or  discharge  to  the  full 
capacity  of  the  hatches  or  the  stowing  and  breaking- 
down  operations  in  the  hold,  the  accompanying  table 
is  presented  to  show  the  equipment  of  four  ships  of 
about  equal  tonnage  observed  last  year  in  the  Port. 
Assuming  that  these  ships  are  to  be  operated  at  piers 
equipped  only  with  cargo  masts  and  pier  winches,  and 
also  that  one  third  of  the  freight  will  be  handled  off 
side  —  that  is,  direct  between  ship  and  lighter  —  it 
will  be  noted :  That  ship  A  can  work  only  four  hooks 
on  the  wharf  side  and  two  hooks  on  the  off  side  simul- 


CarooHandlino  Equipment  of  Four  Steamships 


Designation 


Flag 


A American. 

B Italian.  .. 

C British.. . 

D British... 


Net 

tonnage  Hatches  Masts  Booms  Winches 

3,354      8  2  8  8 

3,643      6  6  12  12 

3,008      9  10  38  16 

2,878      6  6  12  7 


taneously,  while  four  of  the  hatches  must  be  idle;  that 
ships  B  and  D,  though  able  to  work  all  of  their  hatches 
at  one  time,  can  work  only  six  hooks  on  the  wharf  side 
and  three  on  the  off  side  simultaneously,  three  of  the 
hatches  being  served  by  only  one  hook  each;  and  that 
ship  C  can  work  twenty  hooks  on  the  wharf  side  and 
nine  on  the  off  side  simultaneously,  seven  of  the  hatches 
being  served  by  three  hooks  and  two  by  four  hooks. 

The  layouts  of  the  ships  in  question  are  such  that 
cranes  could  be  used  effectively  to  assist  on  at  least 
three  of  them. 
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Saving  in  Ship's  Turnaround  Possible 

Evidently  this  simultaneous  working  of  ship's  gear 
and  cranes  would  effect  a  saving  in  ship's  time,  but 
without  improved  layout  and  provision  of  ample  tran- 
sit floor  space  the  benefits  of  cranes  would  not  fully 
materialize.  With  such  provisions,  together  with  ade- 
quate regulation  to  insure  deliveries  of  goods  to  and 
removal  from  the  pier  at  the  proper  times,  it  seems  con- 
servative to  say  that  the  present  average  time  of  dis- 
charging and  reloading  can  be  cut  in  two. 

Twenty  days  is  about  the  average  time  required 
under  present  conditions  at  the  Port  of  New  York  for 
ships  of  the  capacity  of  these  four  for  the  two  opera- 
tions of  discharging  and  loading.  Less  than  one-fifth 
of  the  total  time  the  ship  is  at  the  pier  is  actually  used 
in  working  the  hatches.  Support  for  this  statement  is 
found  in  the  performance  record  of  nine  ships  and  in 
tihe  actual  ship  clockings. 

Evidently  there  are  reasons  for  the  waste  of  ship's 
time  in  the  harbor  other  than  the  lack  of  machinery. 
The  rehandling  of  freight  on  account  of  lack  of  transit 
floor  space  for  incoming  cargo,  insufficiency  of  space 
to  assemble  outgoing  cargo,  and  the  untimely  arrival  of 
outgoing  cargo  stand  prominent  among  these  reasons, 
and  cause  relatively  greater  delay  than  could  be  made 
up  by  any  crane  installation. 

The  foregoing  estimated  saving  of  ten  days  for  each 
turnaround  is  the  basis  for  the  approximate  figures 
presented  on  page  380,  which  indicate  that  when  the 
charter  value  per  day  of  the  individual  vessel  and  the 
number  of  vessels  that  dock  at  a  wharf  in  a  year  are 
taken  into  account  the  saving  in  ships'  days  justifies 
ample  floor  space  and  a  considerable  expenditure  for 
machinerv. 

Ship's  Gear  and  Cranes  in   Team 

The  foregoing  is  on  the  assumption  that  cranes  and 
ship's  tackle,  though  working  simultaneously,  will  work 
independently,  each  through  the  full  cycle  from  wharf 
or  lighter  to  hold.  Cranes  and  ship's  tackle  are  worked 
effectively  in  team  at  some  of  the  foreign  ports.  In 
the  loading  operation  the  crane  takes  the  draft  from 
the  wharf  and  deposits  it  on  the  deck  alongside  the 
hatch,  and  the  ship's  gear  takes  it  from  that  point 
and  deposits  it  in  the  hold.  By  this  method  advantage 
is  taken  of  the  ability  of  the  crane  to  cover  a  consider- 
able area  on  the  wharf  and  place  its  load  quickly  with- 
out the  need  for  "spotting"  it  over  the  hatch,  while 
ship's  gear  is  especially  well  adapted  to  transferring 
goods  through  the  hatches  to  and  from  the  hold.  With 
manv  commodities  the  booms  can  be  guved  in  fixed 
positions  and  the  goods  dragged  over  the  side  of  the 
hatch.  Furthermore,  it  will  also  be  possible  for  the 
crane,  working  in  the  less  restricted  space  between  the 
wharf  and  the  ship's  deck,  to  carry  double  drafts  and 
{■o  make  onlv  half  as  manv  cvcles  as  the  ship's  hook. 

The  photograph  on  page  oS5  shows  a  compound  crane4 
at  the  port  of  Hamburg  working  in  this  way  in  team 
with  ship's  tackle.  The  crane  has  a  straight-line  unit 
and  a  revolving  unit,  each  of  which  is  working  with 
one  ship's  boom. 


Capacity  and  Type  of  Cranes 

As  to  the  capacity  and  type  of  cranes,  the  Commis- 
sion believes  that  they  should  in  general  be  capable 
of  taking  loads  of  three  tons,  and  that  the  general  char- 
acter of  the  commodities  thev  are  to  handle  and  the 
ships  they  are  to.  serve  should  determine  whether  they 
be  simple  revolving  or  straight-line  cranes,  or  a  com- 
bination of  the  two  like  that  referred  to  in  the  preced- 
ing paragraph.  The  operations  of  the  revolving  unit 
and  the  straight-line  unit  of  a  compound  crane  are  so 
different  that  the  two  units  can  be  carried  and  worked 
alternately  on  one  substructure  with  little  interference, 
serving  a  single  hatch  more  effectively  than  two  simple 
revolving  cranes  could.  On  the  other  hand  two  simple 
cranes  can  work  in  team  with  loads  too  heavy  for  either 
to  handle  separately. 

This  capacity  of  three  tons  per  unit  need  not  be 
adhered  to  rigidly.  There  are  advantages  in  higher 
capacities  for  some  of  the  cranes.  The  details  of  type, 
capacity  and  spacing  should  be  governed  by  the  char- 
acter of  the  commodities  to  be  handled.  In  fact,  the 
very  question  of  whether  or  not  there  should  be  any 
cranes  on  a  wharf  should  be  determined  only  after 
specific  study  of  the  case  in  question.  As  a  general 
proposition,  the  Commission  feels  that  cranes,  where 
conditions  are  such  that  they  can  work  effectively,  will 
earn  a  good  return  on  their  cost.  The  character  and 
quantity  of  the  goods  to  be  handled,  however,  and  the 
type  of  vessels  they  would  serve,  may  in  numerous 
instances  render  them  undesirable. 

Handling  Goons  on  the  Pier 

Thus  far  it  has  been  assumed  that  the  only  problem 
is  getting  the  goods  on  and  off  the  ship.  Such  is  far 
from  the  case.  A  problem  perhaps  just  as  difficult, 
one  that  would  certainlv  become  verv  difficult  were 
crane  installations  to  speed  up  cargo  transfer  over  the 
ship's  side  as  proposed,  and  one  in  which  the  short- 
comings of  the  Port  of  New  York  stand  out  more 
plainly  to  the  student  of  the  situation  than  in  the 
matter  of  machinery  at  the  waters  edge,  is  that  of 
handling  the  goods  on  the  wharf,  between  terra  firma 
and  shipside.  Here  we  encounter  fundamental  de- 
fects—  a  prevailing  misconception  of  the  proper  func- 
tion of  a  pier  and  pier  she(J,  a  dispensing  of  free 
storage  in  a  manner  defensible  only  because  of  a  gross 
lack  of  supporting  warehouse  facilities,  because  of 
inadequate  means  for  getting  go<  ds  to  and  from  the 
existing  warehouses,  and  because  of  the  demands  of 
competition. 

A  wharf  should  be  regarded  solely  as  an  assembling 
place  for  freight  (and  passengers)  destined  for  a  ship 
or  ships  that  are  to  dock  at  the  wharf,  and  a  point  of 
temporary  deposit  for  the  incoming  freight  and  pas- 
sengers on  such  ships.  Because  of  the  desirability 
already  pointed  out  of  having  all  or  most  of  the  out- 
going goods  at  hand  before  loading  begins — a  desir- 
able condition  that  becomes  a  necessity  as  the  despatch 
increases  —  in  order  that  the  cargo  may  be  drawn  in 
the  sequence  required  for  proper  loading,  the  wharf 
should  be  large  enough  for  the  contents  of  as  many 
ships  as  it  is  intended  to  dock  at  one  time  less  that  part 
which  will  normally  with  high-speed  operation  be  transr 
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ferred  to  arid  from  lighters  direct.  It  should  be  large 
enough  in  addition  so  that  a  good  percentage  of  the 
incoming  freight  from  the  same  number  of  ships-  can 
be  deposited  in  such  a  manner  as  to  be  easily  accessible 
to  the  consignee,  although  a  considerable  percentage  of 
freight  is,  and  more  of  it  should  be,  removed  from  the 
wharf  while  the  ship  is  unloading.  For  general  cargo 
this  temporary  storage  space  will  naturally  be  covered 
as  a  protection  against  weather  and  theft,  the  proper 
use  of  which  housing  is  suggested  by  its  name,  transit 
shed. 

It  may  be  desirable  to  make  direct  transfer  of  heavy 
pieces  of  cargo  between  ship  and  street  truck,  or  ship 
and  car,  which  will  require  open  space  alongside  the 
ship.  It  is  certainly  desirable,  if  there  are  to  be  cranes 
or  other  machinery  on  the  wharf,  to  give  them  open 
space  in  which  to  work.  Present  practice  makes  up 
and  deposits  drafts  in  the  shed  doorway.  Crane  opera- 
tion should  do  this  just  outside  the  shed.  Therefore 
the  shed  should  not  occupy  the  entire  wharf,  but  should 
be  set  back  a  considerable  distance  from  the  dock,  with 
many  or  continuous  doors  in  the  shed  to  make  move- 
ment into  and  out  of  the  shed  easy. 

Obviously  the  foregoing  applies  to  wharves  for  both 
inbound  and  outbound  cargo,  in  accord  with  the  pre- 
vailing practice  at  the  Port  of  New  York.  It  is  quite 
feasible,  and  desirable  in  certain  classes  of  trade  as 
pointed  out  elsewhere  in  this  report,  to  use  separate 
wharves  for  inbound  and  outbound  cargo,  towing  the 
ship  empty  from  one  to  the  other.  This  will  simplify 
the  operations  on  each  wharf,  but  as  more  ships  will 
naturally  dock  at  each  the  required  capacities  may  not 
be  much  less. 

Inadequacy  and  Misuse  of  New  York  Piers 

Almost  all  of  New  York's  steamship  wharves  are 
piers  jutting  out  into  the  stream,  and  few  of  them 
meet  the  above  specifications.  In  the  old  days  of  small 
sailing  vessels,  the  pier  was  merely  a  landing  place, 
a  sort  of  fixed  gang  plank.  The  capacity  of  the  ship 
was  small,  and  there  was  little  difficulty  in  getting  the 
goods  to  or  from  the  ship's  side  as  fast  as  they  could  be 
transferred  over  or  through  the  side.  The  length  of 
the  pier  was  governed  by  the  length  of  the  ship  and 
perhaps  by  the  distance  to  deep  water.  The  width 
was  considered  of  little  importance. 

As  steam  replaced  sails  and  ships  grew  in  size  there 
came  to  be  some  appreciation  of  the  importance  of 
ample  width  to  store  cargo.  But  the  ships  continued 
to  grow,  and  after  a  considerable  length  of  waterfront 
has  been  laid  out  with  piers  and  slips  it  is  difficult  to 
change  the  widths  of  any  of  them.  Nor  has  it  ap- 
parently been  realized  in  new  layouts  that  the  capacities 
of  ships  increase  more  rapidly  than  their  length, 
and  so  while  we  now  find  piers  1,000  ft.,  1,200  ft.  and 
even  longer  instead  of  600  or  800  ft.,  the  widths  have 
not  increased  to  correspond  with  the  large  vessels  they 
serve.  More  than  one  pier  has  been  extended  for 
larger  ships  with  no  increase  in  width. 

Another  angle  of  this  is  that  lighterage  piers  are 
preferably  narrow,  and  the  lighterage  piers  in  the 
harbor  constitute  a  formidable  total,  which  cannot  be 
converted  at  will  into  satisfactory  steamship  piers. 

A  long-standing  and  deep-rooted  abuse  of  piers  at 


the  Port  of  New  York  exists  in  the  matter  of  free 
storage.  The  keen  competition  of  the  steamship  com- 
panies, aided  and  abetted  by  the  inadequacy  and  incon- 
venient location  of  the  Port's  warehouse  facilities, 
and  in  many  instances  the  uncertainty  as  to  the  exact 
date  of  arrival  of  the  ship,  has  brought  about  the  prac- 
tice of  extended  free  storage  of  goods  on  the  pier  itself. 
In  railroad  operation  cars  are  usually  available  for 
outbound  freight,  and  the  railroad  company  clears  its 
outbound  freight  house  as  the  freight  comes,  or  declares 
an  embargo;  while  with  respect  to  inbound  freight 
clearly  defined  rules  are  laid  down  giving  the  consignee 
only  a  short  but  quite  adequate  time  to  remove  his 
goods.  Such  rules  are  found  in  steamship  operation, 
but  are  not  generally  enforced.  Shipper  and  con- 
signee regard  it  as  their  privilege  to  leave  their  goods 
on  the  pier  to  suit  their  own  convenience,  and  the  steam- 
ship companies,  rather  than  lose  the  trade,  give  them 
wide  latitude.  The  result  is  that  the  effective  working 
space  of  the  transit  shed  is  usually  greatly  reduced. 

Detrimental  as  this  condition  is  to  the  efficiency  of 
present  equipment,  it  would  be  well-nigh  fatal  to  at- 
tempt to  speed  up  the  turnaround  by  means  of  cranes. 
Imports  not  call^l  for  within  a  reasonable  time  should 
be  removed  to  warehouses  at  the  consignee's  expense, 
while  goods  for  export  should  not  be  accepted  long 
in  advance  of  the  arrival  of  the  ship.  Warehouse 
facilities  may  be  provided  either  on  the  hinterland  or 
in  the  upper  stories  of  the  wharf  structure  itself;  but 
that  part  of  the  pier  used  as  a  transit  shed  should  not 
be  used  as  a  warehouse  as  well. 

Transit  Shed  Analogous  to  Railroad  Pier  Station 

The  transit  shed  thus  becomes  analogous  to  the  rail- 
road freight  house,  but  the  operation  is  more  complex. 
The  resemblance  is  closer  to  that  of  the  local  railroad 
pier  station,  since  steamship  wharves  at  the  Port  of 
New  York  are  mainly  piers,  and  must  usually  be  in 
the  future. 

Inbound  freight  at  both  steamship  and  railroad  piers 
consists  chiefly  of  small  packages  (from  10  to  3,000 
lb.)  for  a  large  number  of  consignees,  and  the  gc ods 
must  be  spread  over  the  floor  so  that  the  individual 
consignees  can  find  and  remove  their  goods  with  a 
minimum  of  delay.  At  both  steamship  and  railroad 
piers,  as  they  are  at  present  operated,  consignees'  trucks 
must  drive  on  the  pier  for  the  goods,  the  center  of  the 
pier  being  left  open  for  its  entire  length,  and  the 
trucks  must  enter  and  depart  at  the  same  end,  causing 
congestion  unless  the  pier  is  wide.  The  special  dis- 
advantages of  the  average  steamship  pier  as  compared 
with  the  railroad  pier  are  that  it  receives  its  load  of 
inbound  freight  intermittently,  from  a  relatively  small 
number  of  large  containers,  and  that  custom  does  not 
compel  the  prompt  removal  of  the  goods. 

Outbound  freight  can  be  received  at  one  point  at  either 
the  steamship  or  the  railroad  pier.  At  the  railroad 
pier,  however,  as  already  pointed  out,  it  passes  almost 
immediately  to  the  cars  that  are  almost  always  waiting, 
while  at  the  steamship  pier  it  must  arrive  in  advance 
and  be  so  placed  as  to  permit  withdrawal  as  desired 
when  the  ship  is  ready  to  load.  The  outbound  rail- 
road freight  house  is  little  more  than  a  gang  plank. 
The  outbound  steamship  pier  must  be  at  once  a  sorting 
floor  and  an  equalizing  reservoir. 
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Requirements  of  Machinery 

Granted  that  the  function  of  a  wharf  is  to  constitute 
a  reservoir  for  receiving  cargo  from  and  feeding  other 
cargo  to  ships,  it  may  be  asserted  that  there  should 
be  such  equipment  for  moving  the  goods  to  and  from 
the  ship's  side  as  will  dovetail  with  the  transfer  opera- 
tions at  the  ship,  and  that  this  equipment  should  com- 
bine speed,  flexibility,  low  operating  cost  and  adapt- 
ability to  present-day  commercial  practice  so  far  as 
this  practice  cannot  be  improved.  The  Commission 
believes  that  electric  tractors  and  trailers  meet  the 
requirements  of  general  freight  most  fully. 

Hand  trucks  are  at  present  almost  the  sole  reliance 
for  this  work  on  the  transoceanic  piers  at  the  Port  of 
New  York.  (At  certain  other  piers,  notably  those  of 
Sound  steamers  which  arrive  and  depart  the  same  day 
and  must  be  unloaded  and  reloaded  with  the  greatest 
despatch,  and  a  few  railroad  piers  where  despatch  is 
also  imperative,  more  elaborate  equipment  is  in  use.) 
Hand  trucks  meet  two  of  the  requirements  —  flexibility 
and  adaptability  to  commercial  practice  —  as  well  as 
low  first  cost,  which,  while  not  a  controlling  factor,  is 
one  to  be  considered;  and  probably  there  will  always 
be  use  for  the  hand  truck.  It  involves  a  high  labor 
cost,  however,  and  would  fall  far  short  of  the  despatch 
required  to  keep  both  wharf  cranes  and  ship's  gear 
busy. 

No  practicable  system  exists,  it  may  be  stated  at  the 
outset,  for  combining  the  operation  of  transfer  over  the 
ship's  side  and  distribution  on  the  pier — except  in 
the  handling  of  certain  special  commodities,  such  as 
coal  and  grain.  For  a  general  cargo  the  obstacles  to 
such  a  combined  operation  are  numerous,  but  the  one 
which  of  itself  would  render  such  a  system  virtually 
useless  is*  the  fact  previously  pointed  out  that  cargo 
comes  to  and  from  a  large  number  of  consignees  and 
shippers  and  the  entire  transit  shed  is  needed  for  assort- 
ing the  cargo,  so  that  there  could  be  no  single  point 
of  discharge  or  receipt  for  a  conveyor  system. 

Tractor-Trailers  vs.   Monorail   Systems 

Load-carrying  power  trucks  become  more  efficient 
than  hand  trucks  as  the  distances  become  greater,  but 
for  the  long  hauls  of  the  average  steamship  pier  these 
also  leave  something  to  be  desired.  Two  systems  stand 
out  as  best  meeting  the  controlling  requirements  of 
wharf-shed  distribution  —  the  tractor-trailer  system 
and  the  overhead  monorail-crane  or  adjustable-loop 
system.  A  good  illustration  of  the  former  is  found  at 
Pier  14,  Hudson  River.  The  electric  tractors  haul 
trains  of  as  many  as  eight  or  ten  trailers,  dropping 
them  individually  to  be  unloaded  and  picking  up  others 
at  various  points.  The  best  known  examples  in  this 
country  of  the  monorail  system  in  piers  are  perhaps 
those  installed  on  the  Baltimore  &  Ohio  pier  at  Locust 
Point,  Baltimore,  and  in  the  municipal  quay  shed  at 
Beaumont,  Texas. 

The  monorail  system  consists  essentially  of  a  single- 
rail  overhead  track  on  which  travel  suspended  car- 
riages. These  correspond  to  tractors,  trailers  and  load- 
carrying  trucks.  The  tractor  carriage  has  suspended 
from  it  an  operator's  cab.     The  trailer  has  either  one 


or  two  crabs.  The  combination  carriage  has  both  cab 
and  crab.  Thus  the  system  may  be  operated  either 
with  single  load-carrying  units  under  their  own  power, 
or  in  trains  hauled  by  one  power  carriage. 

The  tracks  may  be  laid  out  in  various  ways  for  the 
overhead  monorail  system,  of  which  the  adjustable  loop 
system  is  but  one  form,  itself  capable  of  much  varia- 
tion. What  is  probably  its  most  effective  development 
consists  of  a  fixed  rail  on  each  side  of  a  long  open 
space  in  the  building,  defined  by  the  walls  of  the  build- 
ing or  rows  of  interior  columns,  and  two  movable  gird- 
ers, on  the  upper  side  of  each  of  which  is  a  rail  which 
by  means  of  curves  at  the  ends  joins  with  the  fixed  rails, 
whatever  the  position  of  the  girders.  The  girders  can 
travel  the  length  of  the  open  space.*  Additional  loops 
may  be  formed  by  additional  pairs  of  girders. 

If  a  ship  is  unloading,  the  drafts  as  they  come  from 
the  ship  are  transferred  to  the  hooks  of  a  series  of  car- 
riages coupled  to  form  a  train.  One  operator  moves 
the  train  to  the  point  of  deposit,  being  in  control  not 
only  of  the  train  but  also  of  either  bridge  so  long  as  his 
train  is  on  it.  At  the  point  of  deposit  each  draft  is 
unloaded  as  desired,  and  when  all  drafts  are  deposited 
the  train  moves  forward  around  the  loop  to  the  ship's 
side.  The  process  is  reversed  for  loading,  but  the 
direction  of  travel  is  always  the  same. 

Speed  —  If  the  speed  or  despatch  of  cargo  trans- 
ferred is  increased  by  the  addition  of  wharf  cranes,  as 
we  have  seen  that  it  can  be  done,  it  is  evident  that  there 
must  be  equal  despatch  in  the  distribution  on  the  pier. 
It  is  believed  that  either  the  tractor-trailer  system  or 
the  adjustable  loop  system  would  meet  the  demands  in 
this  respect;  that  is,  that  they  would  furnish  freight 
to  the  ship's  side  or  distribute  it  therefrom  as  fast 
as  is  required  by  the  improved  method  of  transfer. 

Flexibility  —  In  flexibility  the  advantage  rests  de- 
cidedly with  the  tractor-trailer  system.  Independent 
tractor-trailer  trains  can  work  to  and  from  any  and  all 
hatches  at  one  time,  passing  each  other  at  will  where- 
ever  there  is  an  aisle  wide  enough.  Because  the  mono- 
rail system  has  tout  one  track  the  trains  cannot  pas?, 
but  will  continually  block  each  other  if  the  attempt  is 
made  to  work  trains  to  or  from  several  hatches  at 
once.  The  practical  effect  is  that  with  one  loop  it  is 
feasible  to  work  only  one  or  possibly  two  hatches  at 
a  time,  while  the  operation  of  additional  loops  restricts 
the  area  covered  by  each  loop.  Again,  while  tractor- 
trailers  can  cover  the  full  width  as  well  as  length  of 
the  shed,  the  monorail  system  cannot,  if  there  are  in- 
terior columns,  as  is  usuallv  the  case,  reach  bevond 
them. 

Operating  Costs  —  The  direct  operating  ecsts  of  the 
two  systems  should  not  differ  greatly.  A  train  of 
trailers  should  be  able  to  carry  as  much  freight  as  a 
train  of  carriages.  Drafts  can  be  deposited  at  ship's 
side  directly  on  trailers  and  carried  unbroken  in  them 
to  the  point  of  deposit,  and  drafts  with  outbound  cargo 
can  be  made  up  on  trailers  at  the  stock  pile.  Transfer 
of  the  draft  is  therefore  possible  between  the  machinery 
at  the  ship  and  either  the  trailers  or  the  monorail 
carriages. 

As  to  labor,  one  operator  can  handle  either  a  train 
of  trailers  or  a  train  of  carriages.     The  cost  of  transr 
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ference  between  cargo  tackle  and  either  the  trailers 
or  the  carriages  should  be  about  the  same,  and  the  same 
is  true  at  the  other  end  of  the  trip. 

Adaptability  to  Commercial  Practice  —  There  is  a 
pronounced  difference  in  the  two  systems  in  the  matter 
of  adaptability  to  commercial  practice.  The  ordinary 
cargo  consists  of  every  manner  of  commodity,  in  every 
manner  of  size,  shape  and  strength  of  package.  It 
comes  from  hundreds  of  shippers  or  goes  to  hundreds 
of  consignees.  Incoming  cargo  can  best  be  classified 
for  removal  by  the  consignee  on  a  wide  pier,  where  it 
can  be  spread  out,  while  outbound  cargo  also  favors 
the  wide,  low  distribution  where  it  is  easily  accessible 
in  the  selective  process  of  loading  the  ship. 


for  assorting.  The  working  capacity  of  a  transit  shed 
served  by  the  adjustable  loop  system  is  thus  greatly 
restricted,  the  advantage  in  this  important  respect  being 
decidedly  in  favor  of  the  tractor-trailer  system. 
Again,  the  very  saving  through  the  shortened  girders 
of  the  monorail  system  is  partly  lost  through  the  in- 
creased cost  of  the  floor  systems  to  take  greater  loads. 
There  are  other  phases  of  this  question  of  adapta- 
bility. Goods  resting  on  a  truck  floor  are  more  defi- 
nitely controlled  than  those  hanging  in  a  sling;  there 
is  less  likelihood  of  a  collapse  of  the  draft  and  conse- 
quent damage  to  the  goods.  Care  must  be  taken  in 
both  the  design  and  operation  of  the  monorail  system 
so  that  the  suspended  swinging  loads  will  not  collide 


Tractors  and  Trailers  in  Service 
at  Railroad  Pier  Stations  in  Man- 
hattan—Top View  Shown  Suc- 
cessful Consolidation  of  Outbound 


Freight  Where  There  la  Ample 
Room  —  Bottom  View  Shows  Con> 
solid&tion    Where    Less    Room    Is 

Available 


Tractors  and  trailers  work  best  on  such  a  wide  area. 
In  the  case  of  the  monorail  system,  however,  the  coat 
of  the  girders  increases  much  more  rapidly  than  the 
span,  and  to  keep  this  to  a  reasonable  figure  and  avoid 
interior  columns  beyond  which  the  monorail  carriages 
cannot  reach,  the  shed  must  he  relatively  narrow.  The 
loss  of  width,  if  the  transit  shed  is  to  have  the  required 
temporary  storage  area,  must  be  made  up  by  high  tier- 
ing. Because  of  the  variety  in  shape,  sizes  and 
strength  of  packages  it  is  often  unsafe  to  stack  them 
beyond  a  certain  limit.  Furthermore,  the  goods  must 
be  accessible  for  assorting  by  consignees  and  grades  if 
inbound  and  by  consignees  and  ports  if  outbound,  and 
they  are  not  accessible  when  tiered  high.  Conse- 
quently high  tiering  in  a  transit  shed  is  objectionable 
from  the  standpoints  of  both  safety  and  convenience 


with  the  columns  or  other  parts  of  the  shed  structure, 
and  care  must  be  exerted  in  the  tiering  that  the  goods 
do  not  reach  so  high  as  to  be  struck  by  the  moving 
carriages  or  their  loads.  Such  collisions  as  do  take 
place  with  the  tractor-trailer  system  are  nearer  the  floor 
and  are  likely  to  cause  less  damage.  The  damage 
items  in  such  monorail  systems  as  have  been  used  in 
this  country  for  general  freight  are  a  serious  argument 
against  them. 

The  Commission  recognizes  the  great  utility  of  the 
monorail  system  as  at  present  developed  for  certain 
purposes,  and  its  wide  possibilities  for  future  develop- 
ment. The  foregoing  comparison  is  based  upon  the 
monorail  and  tractor-trailer  systems  as  at  present 
available  for  pier  use.  The  former  is  good  but  the 
latter    is    better.     Still    other   devices,    such    as    shop 
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cranes,  moving  platforms  and  conveyors  of  various 
types,  are  in  use  on  certain  piers,  and  the  Commission 
recognizes  the  likelihood  that  at  the  particular  points 
where  they  have  been  installed  they  are  well  adapted 
to  the  work.  For  general  cargo  it  is  questionable 
whether  any  of  them  are  as  well  adapted  as  either  the 
monorail  or  the  tractor-trailer  system,  both  of  which 
reach  large  areas  with  detachable  cars  or  carriages. 

To  sum  up,  the  Commission  believes  that  electric 
tractors  and  trailers,  supplemented  by  hand  trucks  for 
short  hauls  in  limited  space,  and  by  electric  load-carry- 
ing trucks  in  exceptional  cases,  afford  the  best  agencies 
for  the  moving  of  general  cargo  within  the  steamship 
pier,  and  urges  them  as  an  essential  part  of  the  equip- 
ment of  such  piers,  particu- 
larly   those  that    are    to  bo 
fitted     with     wharf    cranes. 
The  exact  number,  sizes,  ca- 
pacities and  other  details  ot 
the  tractors  and  trailers  can 
be  left  to  each  particular  cast 


The  Gulf  passenger  liners  have  from  four  to  seven 
days  in  port.  Virtually  all  of  the  vessels  on  the 
shorter  runs,  whether  to  Fall  River  or  Albany,  operate 
on  a  schedule  calling  for  their  departure  within  twenty- 
four  hours  of  their  arrival.  Most  of  them  arrive  in  the 
early  morning  and  depart  the  same  evening.  Conse- 
quently, while  the  value  of  the  individual  transporta- 
tion uuit  is  less  than  in  shipB  of  the  first  .group,  a  quick 
turnaround  is  even  more  vital,  because  failure  to  accom- 
plish it  results  not  only  in  loss  of  earning  power  but 
also  in  nullification  of  the  operating  schedule. 

The  differences  in  types  of  vessels  in  this  group  are 
perhaps  greater  than  in  the  case  of  transoceanic  ships. 
The  small  river  steamer  has  a  single  freight  deck,  and 


Customs  Weighing 
There  is  one  serious  ol>- 
stacle  in  the  way  of  efficient 
handling  of  cargo  within  the 
pier.  That  obstacle  is  cus- 
toms weighing  a3  at  present 
handled  by  the  Federal  au- 
thorities. This  subject  is  dis- 
cussed at  some  length  in  an- 
other section  of  this  chapter 
(page  401),  and  changes  arc 
suggested  which  would  sim- 
plify operations  on  the  pier 
without,  in  the  estimation  of 

the    Commission,    detracting  Self-Propelled  Storage 

from    the   reliability   of   the 

weighings.  Suffice  it  to  say  at  this  i>oint  that  virtually 
all  imports  must  be  weighed  before  being  removed  from 
the  pier  or  placed  in  storage,  and  must  be  weighed  in  a 
stationary  position.  This  requirement  entirely  pre- 
vents the  use  of  certain  mechanical  contrivances  and 
impedes  that  of  many  others.  If  present  practices  can- 
not be  modified,  however,  the  tractor-trailer  system  is 
better  adapted  to  the  requirements  than  anything  else 
except  hand  trucks — -much  "better  adapted  than  the 
1  svstem. 
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Coastal,  Sound  and  River  Vessels 

Coastal,  Sound  and  river  vessels  represent  individu- 
ally a  smaller  investment  than  transoceanic  vessels, 
although  the  ships  plying  between  New  York  and  the 
Gulf  ports  and  certain  of  the  Sound  steamers  compare 
favorably  with  many  of  the  transoceanic  vessels.  The 
group  includes  ocean-going  ships  that  go  to  the  Gulf 
ports  and  others  that  turn  back  at  Savannah  or  other 
Atlantic  ports;  the  so-called  Sound  steamers,  plying  in 
Long  Island  Sound  between  New  York  and  New 
Haven,  Fall  River,  Providence,  Boston  and  other  ports; 
the  Hudson  River  steamers,  large  and  small,  and  vari- 
ous other  local  steamers  plying  between  New  York  and 
Long  Island  or  north  Jersey  points. 


carries  no  freight  below  the  deck.  The  large  Gulf 
liners,  on  the  other  hand,  may  have  side  ports  at  two  or 
three  deck  levels,  and  what  amount  to  interior  hatches 
affording  access  to  the  cargo  space,  which  may  be  large, 
below  the  lowest  of  these  decks.  In  general,  there  are 
two  distinctive  types  of  vessels  in  this  major  group: 
Ships,  high-sided  and  of  deep  draft,  built  to  withstand 
heavy  seas,  with  the  several  decks  mostly  enclosed 
within  the  hull;  and  steamboats,  low-sided,  usually 
broader  and  shallower,  'built  for  sheltered  waters,  with 
the  entire  upper  part  carried  as  a  superstructure  on 
a  main  deck  not  far  above  water  level.  In  the  ship 
class  are  all  of  the  coastwise  liners  and  a  few  of  the 
Sound  steamers.  In  the  steamboat  class  are  most  of 
the  Sound  steamers,  all  of  the  Hudson  River  boats, 
and  the  short-haul  vessels,  largely  devoted  to  passenger 
business,  plying  between  tidal  points  within  or  just 
outside  of  the  Port  District. 

Cargo   Transfer 
Handling  cargo  through  side  ports  is  quite  a  dif- 
ferent process  from  handling  it  over  the  side  of  the 
vessel,  through  hatches.     In  the  case  of  the  multiple- 
deck  vessel  with  hatches  as  well  as  side  ports  there  may 
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be  a  considerable  vertical  movement,  requiring  some 
sort  of  tackle;  but  otherwise  the  movement  is  sub- 
stantially horizontal,  and  simple  trucks,  hand  or  power, 
can  accomplish  it.  On  the  other  hand,  despatch  is 
even  more  imperative  than  in  the  case  of  transoceanic 
ships,  because  of  the  necessity  for  maintaining  a 
schedule.  There  is  in  fact  not  much  space  or  oppor- 
tunity for  other  machinery  than  power  trucks  and  trail- 
ers, and  even  these  must  be  supplemented  by  a  large 
amount  of  hand  labor  to  get  the  vessel  unloaded  and 
reloaded  on  time. 

An  improvement  found  at  a  few  piers  is  the  adjust- 
able ramp  or  gangway  equipped  with  an  inclined  con- 
veyor, which  is  simply  an  endless  motor-driven  chain 
carrying  at  frequent  intervals  lugs  that  engage  the 
axles  of  the  hand  trucks  and  "boost"  them  up  the 
incline.  A  longshoreman  pushes  the  truck  to  the  foot 
of  the  ramp,  steers  it  up  the  gangway  while  the  con- 
veyor pulls  it,  and  then  proceeds  on  his  way. 

A  number  of  large  ships  in  the  Gulf  trade  have 
hatches  as  well  as  ports,  and  tackle  for  transferring 
goods  through  them. 

Tractor-Trailers  in  Use  on  Piers 

Because  of  the  necessity  for  a  quick  turnaround,  and 
the  closer  control  of  the  entire  operation  of  unloading 
and  reloading,  the  tractor-trailer  system  has  been  de- 
veloped to  a  considerable  extent  on  some  of  the  piers 
serving  vessels  of  the  second  group.  The  first  exten- 
sive installation  of  this  character  was  on  Pier  14,  Hud- 
son River,  where  the  Fall  River  Line  put  in  load- 
carrying  trucks  for  transporting  freight  between  the 
steamer  and  points-  on  the  pier.  An  extension  of  this 
service  was  effected  in  a  system  of  receiving  all  out- 
bound freight  at  the  bulkhead  shed  and  carrying  it 
down  the  pier  to  the  steamer  by  the  trucks.  The  next 
step  was  the  use  of  trailers  drawn  by  tractors  for  dis- 
tribution on  piers  as  well  as  for  cargo  transference. 
There  is  also  direct  transfer  on  the  open  Marginal  Way 
between  street  trucks  and  pier  trailers. 

Recently  several  lines,  notably  one  of  those  on  the 
Hudson  River,  have  been  using  tractors  and  trailers 
both  for  pier  distribution  and  for  cargo  transference, 
with  the  great  difference  that  the  trailers  are  left  on 
board  the  vessel  and  taken  off  only  at  destination,  being 
there  drawn  off  by  the  same  means,  unloaded,  reloaded 
and  drawn  back  on  board  for  shipment  back  to  this 
port.  This  is  an  advanced  use  of  the  tractor  and 
trailer  system  on  pier  work,  but  it  is  not  applicable  to 
all  cases.  Most  kinds  of  freight  cannot  be  tiered  suc- 
cessfully on  top  of  a  succession  of  loaded  trailers,  no 
matter  how  closely  they  may  be  placed.  The  limit  of 
tiering  being  therefore  the  top  of  the  trailer  load  and 
there  being  a  fairly  well  defined  limit  for  the  load  on 
the  trailer,  there  will  be  a  considerable  amount  of 
unused  space  on  board  the  ship  unless  the  distance 
between  decks  is  unusuallv  small.  On  vessels  like 
those  of  the  Fall  River  Line,  where  the  load  factor  of 
the  boat  is  high,  this  loss  of  space  cannot  be  permitted. 
In  some  cases  it  is  anticipated  that  an  additional  deck 
may  be  inserted  midway  between  existing  decks  in 
order  to  minimize  the  loss  of  space  above  the  trailer 
load. 


Tractor-Trailers  Superior  to  Load-Carrying 

Trucks 

When  load-carrying  trucks  were  used  for  cargo  trans- 
ference on  Pier  14  the  cost  of  handling  was  less  than 
by  hand  trucks,  but  the  despatch  was  slower.  In  order 
to  turn  the  ship  around  in  time  to  meet  schedule  re- 
quirements and  still  take  advantage  of  the  economy 
of  the  electric  trucks,  the  latter  were  used  at  the  same 
time  as  hand  trucks,  being  interspersed  in  the  line  of 
longshoremen  handling  the  hand  trucks. 

In  cases  where  floor  space  on  pier  and  on  ship  per- 
mits the  use  of  trailers,  and  sailings  are  frequent,  the 
tractor-trailer  system  has  great  advantages,  especially 
when  all  outbound  freight  is  received  at  the  bulkhead ; 
but  with  such  a  multiplicity  of  consignees  as  all  of 
these  vessels  have  to  carry  freight  for  it  seems  hardly 
feasible  to  deliver  all  inbound  freight  as  well  at  the 
bulkhead,  with  the  prevailing  size  and  design  of  piers. 
The  experiment  does  not  appear  to  have  been  made. 
In  general  the  use  of  load-carrying  trucks  has  been 
moderately  successful  for  loading  Sound  steamers, 
while  the  tractor-trailer  svstem  has  been  much  more 
successful  for  both  Sound  and  river  steamers. 

Hand  trucks  perform  the  entire  service  on  both  pier 
and  boat  for  the  small  steamboat  lines. 

Recommendations 

The  Commission  sees  no  need  for  any  sweeping 
change  in  the  equipment  of  operating  methods  at  piers 
serving  vessels  of  the  second  major  group.  It  urges 
more  universal  use  of  tractors  and  trailers  at  the  most 
important  of  the  side-port  lines,  provided  the  vessels 
are  so  designed  as  to  permit  the  tractors  and  trailers 
to  run  upon  them.  The  practice  of  leaving  the  trailers 
on  the  vessels  can  well  be  extended,  and  the  possibility 
of  doing  this  should  be  taken  into  account  in  the  design 
of  future  steamers  of  this  class.  Conveyors  can  often 
be  used  effectively  in  handling  special  commodities  in 
quantity  in  uniform  packages. 

For  steamers  of  the  less  important  lines  there  is 
no  need  for  any  equipment  other  than  hand  trucks, 
while  the  hand  truck,  assisted  to  a  greater  extent  by 
adjustable  ramps  with  power  conveyors,  will  continue 
to  be  the  means  of  transferring  cargo  of  vessels  not 
adapted  to  taking  tractors  and  trailers  aboard,  whether 
or  not  tractors  and  trailers  are  used  on  the  pier  itself. 

Barges  —  Harbor  and  Canal  Craft 

The  third  group  of  containers  —  harbor  and  canal 
craft  and  barges  in  general  —  include  such  a  variety 
of  boats  serving  such  a  variety  of  purposes  that  it  is 
difficult  either  to  list  the  machinery  now  existing  in 
the  harbor  for  transferring  their  cargo  or  to  specify 
what  is  needed.  The  boats  of  this  class  can  best  be 
considered  in  groups. 

Lighters 

Lighters,  as  we  saw  in  the  definitions  of  boats  of 
this  class,  range  all  the  way  from  simple  barges  or 
scows  to  steam  lighters  with  powerful  derricks. 
According  to  the  equipment  on  the  lighter,  to  the 
equipment  on  the  pier  or  ship  at  which  the  lighter 
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loads  or  unloads,  and  to  the  nature  of  her  cargo,  her 
cargo  is  transferred  by  her  own  equipment,  by  ship's 
tackle,  by  pier  cranes  or  by  hand  trucks.  Many  of 
the  railroad  and  other  piers  where  much  general  lighter 
freight  is  handled  have  ramps  set  in  the  side,  some  of 
them  adjustable  and  a  few  equipped  with  inclined 
elevators.  Locomotive  cranes  or  cranes  of  the  over- 
head type  are  used  for  the  heavier  grade,  such  as  steel 
products  and  boxed  machinery,  and  occasionally  for 
light  package  freight  between  car  and  lighter,  the  over- 
head type  'being  more  suitable  than  the  locomotive 
crane  for  that  purpose. 

Tractors  and  trailers  or  load-carrying  trucks  are 
used  to  some  extent,  notably  on  the  Pennsylvania's 
covered  pier  at  Greenville  and  on  one  of  the  Lacka- 
wanna's piers.  Gravity  roller  conveyors  have  been 
used  in  many  places  about  the  harbor,  but  not  to  any 
great  extent.  A  number  of  power  conveyors  have  been 
used  in  connection  with  barges,  but  never  with  much 
success  until  a  very  light  portable  type  was  developed 
which,  in  some  conditions  of  tide  and  weather  preclud- 
ing the  use  of  load-carrying  trucks  and  trailers  for 
unloading  lighters,  has  done  good  service. 

The  tackle  of  steam  derrick  lighters  is  usually  em- 
ployed for  handling  their  cargoes  unless  a  wharf  crane 
is  used  or  unless  the  lighter  is  alongside  a  covered  pier, 
and  frequently  excellent  despatch  can  be  made  by 
skillful  operation  with  such  equipment. 

The  harbor  is  not  supplied,  to  any  extent  with 
mechanical  appliances  for  loading  and  discharging 
lighters,  but  it  is  difficult  to  determine  the  deficiency 
without  exact  standards  of  comparison  and  a  higher 
development  of  suitable  appliances.  In  certain  fields 
both  power  conveyors  and  the  tractor-trailer  system 
may  be  made  suitable.  It  can  hardly  be  expected  that 
lighters  will  all  carry  equipment  for  handling  every 
kind  of  freight  they  transport,  especially  since  their 


tackle  is  not  used  at  all  when  they  are  working  along- 
side ships.  The  need  for  better  and  more  extensive 
means  for  loading  and  discharging  lighters  is  most 
apparent  at  steamship  piers  where  there  is  a  transfer- 
ence of  freight  at  berths  not  occupied  by  ships.  Wharf 
cranes  such  as  have  been  recommended  would  very 
well  fill  this  need. 

Probably  the  reorganization  of  the  Port  proposed  by 
the  Commission  in  its  general  plan  will  lessen  the  use 
of  lighters.  It  should  be  realized,  however,  that  the 
capacity  of  the  Port  to  use  them  is  an  element  of 
strength  and  not  of  weakness.  As  conditions  exist  at 
present  they  are  most  vital  to  the  movement  of  goods 
at  the  harbor.  The  wide  range  of  type,  capacity  and 
power  equipment  seems  to  conform  to  the  demands  of 
the  service,  and  the  Commission  has  no  change  to 
propose  with  respect  to  the  vessels  themselves.  The 
high-capacity  derrick  boats  are  an  excellent  medium 
for  transferring  heavy  parts  to  and  from  piers,  ships 
or  cars,  and  their  usefulness  will  doubtless  always  con- 
tinue. The  cranes  at  the  railroad  piers  are  discussed 
under  the  fourth  class  of  containers  —  railroad  cars. 

Ca^al  Vessels 

When  certain  installations  under  way  or  planned  are 
completed,  six  terminals  of  the  New  York  State  Barge 
Canal  will  be  effectively  equipped.  Inasmuch  as  canal 
boats  are  entirely  without  derricks  cr  other  transferring 
machinery,  it  has  been  the  policy  of  the  State  of  New 
York  to  provide  its  terminals  with  fairly  complete  ap- 
paratus to  transfer  the  cargoes.  The  terminals  resem- 
ble on  a  small  scale  some  of  the  layouts  suggested  by 
the  Commission  for  transoceanic  vessels  —  transit 
sheds  set  back  some  distance  from  the  dock  and  the 
intervening  space  served  by  traveling  cranes  of  both 
the  revolving  and  the  straight-line  type. 

These   terminals   are   discussed   at   some   length    in 
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and  for  cranes  to  handle 
package  freight,  aa  well  as 
for  the  wharves  themselves  to 
handle  the  canal  traffic. 
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Chapter  25  of  this  report.  Aside  from  them  the 
facilities  for  serving  canal  barges  are  almost  nil. 
Package  freight  lines  using  either  private  or  public 
wharves  rely  on  hand  trucks  or  the  most  meager 
equipment.  The  New  York  and  Delaware  River 
Steamship  Corporation,  which  has  until  recently  been 
using  part  of  Pier  22,  East  River,  in  the  operation 
of  a  package  line  through  the  Delaware  and  Raritan 
Canal  to  Philadelphia,  has  no  equipment  other  than 
hand  trucks  for  handling  freight  either  on  its  vessels 
or  on  piers.  The  General  Electric  Company's  lighter- 
age department,  operating  to  Schenectady,  use3  part 
of  Pier  5,  East  River,  and  has  a  wooden  derrick  crane 
with  an  electric  winch.  Other  Erie  Canal  lines,  most 
of  which  also  use  Pier  5,  utilize  an  auto  crane  or  one 
of  the  wooden  masts  along  the  side  of  the  pier. 

Canal  barges  delivering  or  picking  up  freight  at 
private  wharves,  such  as  those  of  industries,  are  on  the 
same  footing  as  harbor  lighters  and  use  the  same  equip- 
ment, provided  the  construction  of  the  barge  will  per- 
mit. Most  canal  freight  at  the  pier  is  loaded  as  dis- 
charged at  private  terminals,  chiefly  those  of  industries. 
Lumber  from  Canada  and  Buffalo  arriving  at  the  Port 
is  unloaded  by  hand.  Iron  and  steel  brought  from 
Buffalo  is  largely  for  export  and  is  transferred  direct 
into  ships  by  ship's  tackle.  The  Port's  efficiency  with 
respect  to  Barge  Canal  grain  is  covered  by  Chapter  29. 

With  the  recent  completion  of  the  Barge  Canal  and 
the  probable  creation  of  a  more  efficient  canal  system 
across  New  Jersey,  the  importance  of  canal  transporta- 
tion to  the  Port  of  New  York  should  be  greatly  in- 
creased. It  is  unlikely  that  canal  barges  will  ever 
carry  much  equipment  for  transferring  their  own  loads. 
A  special  field  for  the  canal  is  the  transportation  of 
low-grade  bulk  freight,  which  will  naturally  be  carried 
in  hold  barges  or  boxes.  The  loading  and  unloading 
of  such  vessels  can  best  be  accomplished  by  shore  equip- 
ment, and  there  is  a  crying  need  for  such  equipment 


Hold  Barges 

Hold  barges  of  the  type 
known  locally  as  boxes  are 
used  for  carrying  coal,  grain, 
sand,  gravel  and  the  like,  not 
only  from  the  canals  but  from 
Hudson  River  and  New  Jer- 
sey points.  They  are  aUo 
used  by  the  local  municipali- 
ties for  transporting  garbage 
and  rubbish.  Many  of  New 
York  City's  bulkheads  are 
rented  to  companies  handling 
building  material  or  coal,  the 
lessees  furnishing  all  needed 
equipment.  Considering  that 
this  is  never  of  a  permanent 
nature,  the  character  and 
extent  of  it  U  fairly  high. 
For  sand  and  gravel  the 
equipment  usually  consists  of  a  derrick  and  grab- 
bucket  operated  by  a  power  winch  and  a  hopper  for 
stabilizing  the  outflow.  Catamarans  (derricks  mounted 
on  wheeled  platforms)  are  used  on  many  bulkheads 
and  open  piers,  especially  along  the  Manhattan  shore 
of  the  East  River,  while  occasionally  the  hoisting  ap- 
paratus is  all  mounted  on  a  scow.  Frequently  no 
hopper  is  used  but  the  materials  are  unloaded  directly 
on  the  bulkhead  or  pier.  Plants  well  equipped  for  these 
purposes  exist  in  many  parts  of  the  harbor. 

The  whole  question  of  better  machinery  for  serving 
boxes  is  tied  up  with  the  larger  question  of  a  more 
rational  selection  of  terminal  sites  for  handling  the 
various  commodities. . 

Special  Eqdipment 

Apart  from  the  heavy  derrick  boats,  which  come 
under  the  class  of  lighters,  we  have  a  variety  of  float- 
ing craft  for  special  service,  such  as  floating  grain 
elevators  and  portable  coal  elevators.  These  vessels 
again  are  useful  inversely  as  more  direct  means  of 
transferring  grain  and  coal  from  car  to  ship  are  pro- 
vided. Whatever  in  the  way  of  joint  elevators  and 
bunkering  plants  are  built,  however,  the  usefulness  of 
this  special  floating  equipment  will  never  wholly 
disappear. 

Special  equipment  of  an  elaborate  nature  for 
handling  coal  and  ashes  is  found  at  the  various  power 
houses  of  the  large  transit  and  lighting  companies, 
most  of  which  are  on  the  waterfront;  and  similar  facili- 
ties for  receiving  coal  are  found  at  a  number  of  the 
large  coal  yards.  These  facilities  usually  take  the 
form  of  grab  buckets  operating  from  high  conveyor 
arms  overhanging  the  water. 

Railroad  Can 

Coming  now  to  the  fourth  major  group  of  freight 
containers,  railroad  cars,  we  find  two  principal  means 
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of  transference — hand  trucks  for  general  package 
freight  and  cranes  of  various  types  for  heavy  pieces. 
For  operations  in  and  through  freight  cars  and  short 
distances  along  platforms  hand  trucks  will  never  be- 
come obsolete.  Tractors  and  trailers  are  being  used 
successfully  at  a  few  railroad  pier  stations,  and  their 
use  should  be  extended,  whether  at  the  pier  stations 
or  at  the  inland  stations  which  will  replace  most  of 
the  pier  stations  when  the  Commission's  general  plan 
is  carried  out. 

Cranes  of  various  kinds  are  found  at  the  yards  and 
inland  stations  of  the  railroads  for  transference  of 
heavy  pieces  between  cars  and  trucks,  platforms  or  the 
ground.  The  demands  for  equipment  of  this  sort  at 
the  Port  cf  New  York  are  no  different  from  those 
throughout  the  country,  demands1  which  the  carriers 
fully  understand  how  to  meet. 

Miscellaneous  package  freight  is  handled  mainly  at 
covered  lighterage  piers.  The  tracks  usually  run  in- 
side the  pier  shed,  and  the  cars  are  unloaded  by  hand 
trucks,  which  also  run  aboard  the  lighters.  There  is 
some  but  not  much  direct  transfer  between  car  and 
ship  at  the  piers. 

The  problem  peculiar  to  the  Port  of  New  York  in 
the  loading  and  unloading  of  cars  is  the  transfer  of 
heavy  pieces  for  export  and  import.  This  is  done 
mainly  by  cranes  at  open  piers,  and  as  in  the  case  of 
the  smaller  packages,  very  little  of  it  is  to  and  from 
ships. 

Two  Types  of  Cranes 

In  general  there  are  two  classes  of  cranes  in  use  in 
New  York  Harbor  on  railroad  piers  —  locomotive 
cranes  and  elevated  machines  of  some  sort.  The  former 
are  of  the  ordinary  eight-wheel  type;  they  are  operated 
by  steam,  and  travel  on  the  same  track  as  the  cars.    In 


the  latter  class  are  revolving  portal  cranes  and  con- 
veyor or  straight-line  cranes.  They  run  on  their 
own  rails,'  spanning  from  one  to  three  tracks,  and  are 
operated  by  electricity. 

Locomotive  Cranes  —  Steam  locomotive  cranes  in 
this  country  have  progressed  in  design  and  manufac- 
ture to  a  very  satisfactory  point,  and  are  as  nearly  a 
standard  product  as  can  be  desired.  For  indiscriminate 
use  throughout  the  country  in  localities  where  elec- 
tricity is  either  lacking  or  inapplicable,  no  fault  can 
be  found  with  steam  as  a  choice  of  power;  but  the 
advantages  of  electricity  for  the  operation  of  cranes 
in  such  highly  developed  localities  as  piers  are  beyond 
question.  The  control  and  operation  of  the  latest 
installations  of  overhead  cranes,  in  which  electricity 
is  the  motive  power,  are  highly  selective  and  delicate. 

The  locomotive  crane  necessarily  runs  either  on  a 
track  alongside  the  car  it  is  working  or  else  takes  its 
position  next  to  the  car  on  the  same  track.  In  the  first 
case  one  track  on  each  side  of  the  pier  must  be  kept 
clear  for  the  crane,  and  a  large  amount  of  expensive 
pier  space  is  consumed.  In  the  second  case  frequent 
switching  is  necessary  to  place  fresh  cars  next  to  the 
cranes,  and  additional  time  is  lost  in  getting  the  cranes 
out  for  coal  and  water.  Ordinarily  a  locomotive  crane 
on  the  outside  track  cannot  work  a  car  on  the  third 
track  if  the  second  track  is  occupied.  The  heel  of  the 
jib  is  so  low  as  frequently  to  interfere  with  freight 
either  on  the  car  or  on  the  lighter,  and  operation  with 
a  ship  of  any  size  is  impossible  for  the  same  reason. 

The  lower  cost  of  this  kind  of  crane  is  one  of  its 
strong  points,  the  other  being  the  possibility  of  its  use 
on  any  existing  track  without  pier  modification.  The 
majority  of  the  New  Jersey  railroads  have  piers  served 
by  locomotive  cranes. 
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Overhead  Cranes  —  Most  of  the  ordinary  types  of 
overhead  cranes  —  the  straight-line  and  the  revolving 
—  have  been  used  extensively  on  open  railroad  piers 
at  the  Port.  The  straigbt-line  type  was  the  one  first 
used,  and  for  some  years  it  monopolized  the  field. 
Usually  it  has  arms  that  fold  back  when  not  in  use,  so 
as  to  offer  unlimited  clearance  over  the  top.  The 
latest  crane  installations,  however,  are  of  the  revolving 
jib  type,  usually  with  traveling,  slewing,  luffing  and 
hoisting  motions. 

Typical  installations  of  the  conveyor  type  are  found 
at  the  Pennsylvania's  open  pier  at  Greenville.  One 
of  the  cranes  on  this  pier  is  of  20  tons  capacity;  the 
others  are  of  10  Ions  capacity.  The  West  Shore  and 
the  Central  of  Xcw  Jersey  also  have  cranes  of  this  type. 

The  latest  and  one  of  the  most  efficient  installa- 
tions of  the  revolving  type  at  the  Port  arc  those  of  the 
Erie  on  Pier  II,  Weehawken.  This  is  an  open  pier 
with  five  tracks.  On  each  side  are  two  cranes,  each 
spanning  two  tracks.  Three  of  these  have  a  capacity 
of  10  tons  with  an  auxiliary  hoist  of  5  tons  capacity. 
The  fourth  has  a  20-ton  capacity  with  a  5-ton  auxiliary 
hoist. 

The  Lackawanna  has  a  modern  crane  of  high  capac- 
ity and  efficiency  on  Pier  1,  and  one  of  smaller  capac- 
ity and  less  efficiency  on  Pier  3.  The  former  spans 
three  tracks  and  has  a  traversing  unit  capable  of  hand- 
ling 30  tons.  It  is  in  almost  constant  use.  The  latter, 
with  a  capacity  of  20  tons,  spans  only  one  track. 

There  arc  several  other  cranes  of  the  revolving  types 
on  various  railroad  piers.  Almost  all  of  the  cranes  of 
all  types  are  in  fairlv  continuous  use. 

fflmjJWiV  n.  itrrolrtHt/—  Until  straight-line  and 
revolving  cranes  have  their  uses.  The  operating  costs 
per  ton  and  the  despatch  of  the  best  examples  of  each 
probably  do  not  materially  differ.  The  Commission 
believes  the  revolving  type  is  preferable  at  uncovered 
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lighterage  piers  because  it  can  reach  additional  track- 
age and  so  reduce  shifting.  Either  type  is  more  effi- 
cient than  the  locomotive  crane  for  frequent  and  inten- 
sive service  on  an  open  pier. 

Existing  Cranes  Not  Comparable  with  Tjiose  of 
Foreign  Ports 

These  cranes,  both  the  locomotive  cranes  and  the 
overhead  cranes,  are  used  almost  exclusively,  as  pre- 
viously stated,  for  the  transfer  of  freight  between  cars 
and  lighters.  Few  of  the  piers  carrying  them  have 
deep  enough  water  for  transoceanic  ships,  and  there 
has  been  very  little  direct  loading  or  unloading  of 
ships  at  any  of  them. 

The  cranes  are  in  no  way  comparable  to  those  at 
European  and  other  foreign  ports,  or  to  those  recom- 
mended for  general  cargo  at  steamship  piers  at  this 
port.  The  piers  carrying  them  are  mainly  at  the 
extremities  of  railroad  yards  and  not  accessible  to 
trucks.  Xone  of  the  piers  are  shedded  to  provide  tem- 
porary  storage,  and  the  majority  of  them  are  well 
covered  with  tracks,  further  eliminating  the  possibility 
of  storage.  Finally,  the  cranes  are  of  altogether  too 
high  capacity  for  general  cargo  transfer,  causing  a 
considerable  movement  of  dead  load  with  each  draft, 
with  resultant  high  cost  and  low  speed.  The  cranes  are 
designed  for  the  one  purpose  of  transferring  heavy 
freight  between  cars  and  lighters. 

Special  cargo  of  heavy  pieces  can  he  transferred 
between  ship  and  car  direct  at  these  open  piers,  but 
even  here  the  advantage  is  not  wholly  with  the  pier 
crane.  Observations  were  made  of  the  comparative 
performances  of  pier  cranes  and  floating  cranes  in  this 
sort  of  work.  Xo  case  was  found  of  exactly  the  same 
commodities  handled  by  the  two  different  methods,  hut 
rough  deductions  can  be  made  from  three  sets  of  ohser- 
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vat  ions  —  one  the  transfer  by  a  10-ton  pier  crane  of 
rails  from  an  open  car  to  a  ship,  another  the  transfer 
by  a  20-ton  crane  of  locomotive  parts  from  an  open 
car  to  a  ship,  and  the  third  the  transfer  by  a  floating 
crane  of  high  capacity  of  assembled  locomotives  from 
a  lighter  to  a  ship. 

There  was  little  difference  in  the  labor  costs,  the 
floating  crane  having  a  alight  advantage.  In  the  mat- 
ter of  despatch ,  however,  the  floating  crane  made 
decidedly  the  best  showing.  Taking  a  small  number 
of  drafts  of  about  60  tons  each  it  averaged  46  tons  per 
hour,  while  the  20-ton  pier  crane,  taking  an  average 
draft  of  5^2  tons,  averaged  only  18  tons  per  hour,  and 
the  10-ton  pier  crane,  taking  an  average  draft  of  2,200 
lb.,  averaged  only  13  tons  per  hour. 

The  coat  figures  are  not 
illuminating,  for  the  reason 
that  in  the  case  of  the  float- 
ing crane  there  are  the  other 
items  of  transferring  the  loco- 
motives to  the  lighter  and 
towing  the  crane  and  lighter 
to  the  ship,  and  the  heavier 
overhead  of  the  lighter  and 
floating-crane  equipment.  On 
the  other  hand,  none  of  the 
existing  pier  cranes  has 
sufficient  capacity  to  handle 
assembled  locomotives,  and 
it  would  hardly  be  desirable 
to  install  such  cranes  at  fixed 
pier3  when  a  few  floating 
crane  a  can  meet  the  needs 
of  the  harbor.  The  field 
of  the  open-pier  railroad 
crane,  therefore,  is  between 
that  of  the  recommended 
wharf  crane  for  general  cargo 
and  the  high-capacity  floating 
crane. 

With  the  extensive  reor- 
ganization of  the  New  Jersey 
railroad  waterfront  outlined   in  Chapter 


this  service  upon  elevated  coal  trestles,  and  most  of 
the  roads  still  have  such  trestles  in  operation. 

Chapters  23  and  2'J  of  the  report  go  more  fully  into 
the  handling  of  fuel  and  grain.  The  grain-handling 
facilities  are  quite  inadequate.  The  bunker  and  export 
coal-handling  facilities  are  in  general  also  inferior  to 
those  of  several  other  Atlantic  porta,  but  the  problem  at 
the  Port  of  New  York  is  different  for  the  reason  that 
the  bulk  of  the  coal  received  here  is  for  local  consump- 
tion or  foT  the  fueling  of  vessels,  little  being  exported. 
In  the  chapters  referred  to  the  Commission  makes 
recommendations  intended  to  remedy  the  defects  of  the 
Port  with  respect  to  those  commodities. 

There  are  other  commodities  in  the  handling  of  which 
special  machinery  can  be  profitably  employed.    In  fact, 
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and  the 
creation  of  steamship  terminals  at  the  termini  of  the 
proposed  exterior  belt  line,  the  need  for  transshipment 
facilities  at  the  present  railroad  waterfront  terminals 
will  be  entirely  changed. 

Special  Commooities 
Elaborate  facilities  are  found  at  the  Port  of  New 
York  as  at  many  other  ports  for  unloading  cars  con- 
taining certain  commodities,  notably  grain,  coal  and 
ore.  The  Lehigh  Valley  has  a  Hulett  ore  unloader  at 
Constable  Hook.  The  New  York  Central,  West  Shore, 
Erie  and  Lehigh  Valley  railroads  all  have  grain  eleva- 
tors which  unload,  treat  and  store  the  grain  from  ears, 
and  the  Lackawanna  has  a  grain  trestle  for  direct  trans- 
fer of  grain  from  cars  to  lighters.  Each  of  the  New 
Jersey  railroads,  with  the  exception  of  the  West  Shore 
and  the  New  York,  Ontario  &  Western,  have  one  or  two 
car  dumpers  which  take  a  car  of  coal  and  empty  it 
bodily  into  a  barge  or  other  vessel.  Until  recently  all 
of  the  railroads  except  the  Lackawanna  depended  for 


large  quantities  of  single  commodities  in  uniform  pack- 
ages offer  the  best  opportunity  for  economical  handling 
by  machinery. 

Warehousing 

An  important  adjunct  of  shipping,  one  that  deserves 
far  more  attention  than  it  is  usually  given,  is  warehous- 
ing, to  which  a  separate  chapter  of  this  report  is 
devoted  (Chapter  18).  Freight  comes  to  the  Port  of 
New  York  by  train  when  there  is  no  ship  in  port  to 
receive  it,  and  sometimes  it  must  be  stored  for  weeks. 
Cargo  from  incoming  ships  is  discharged  on  piers 
before  its  owner  is  ready  to  receive  it,  and  it  also  must 
be  stored.  The  goods  frequently  change  hands  while 
at  the  Port,  and  sales  are  made  at  the  warehouses,  where 
the  goods  are  held  for  one  reason  or  another  awaiting 
the  desire  of  the  owner  to  move  them  forward. 

Early  pier  design  did  not  recognize  this  difference 
between  extended  storage,  to  be  paid  for,  and  a  legiti- 
mate maximum  free  storage  required  in  the  transfer 
of  the  cargo  between  ship  and  other  transportation 
units  or  local  shipper  or  consignee.     Manhattan  piers, 
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therefore,  the  oldest  in  the  Port,  have  practically  no 
warehouse  facilities  within  easy  reach,  and  this  fact 
is  largely  responsible  for  the  unreasonable  extension  of 
the  free-storage  privilege,  as  well  as  for  the  congestion 
of  drays  on  the  piers.  The  alternative  here  is  storage 
at  private  warehouses  scattered  throughout  the  city  — 
warehouses  that  have  no  standard  procedure  in  the  way 
of  rates  or  rules,  and  that  are  in  the  main  poorly 
equipped.  The  construction  of  warehouses  along  the 
Marginal  Way,  as  provided  in  the  plan  set  forth  in 
Chapter  21,  will  materially  change  the  situation. 

Some  of  the  piers  have  warehouse  facilities  near  at 
hand,  either  in  upper  stories  of  the  pier  or  in  separate 
structures  just  inshore  from  the  piers.    The  new  piers 


base  and  a  few  at  the  Bush  Terminal  warehouses, 
tractors  and  trailers  are  used  at  a  number  of  ware- 
houses, and  tiering  machines  of  one  kind  or  another 
are  used  at  a  few. 

Horizontal  Movement  —  The  problem  of  moving 
goods  on  the  warehouse  floors  is  about  the  same  as  that 
of  moving  them  in  the  transit  shed,  and  probably  the 
best  media  in  the  large  warehouse  are  tractors  and 
trailers.  Some  of  the  disadvantages  of  the  adjustable- 
loop  monorail  system  for  wharf-shed  purposes  are  not 
so  evident  in  warehouse  operation.  On  the  other  hand, 
the  need  for  utilizing  the  full  cubical  capacity  is  more 
definite  in  the  case  of  the  warehouse  than  in  that  of 
the  wharf  shed,  and  the  monorail  system  wastes  much 
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more  space  overhead  than  the  tractor-trailer  system 
wastes  in  wider  aisles,  except  possibly  in  the  case  of 
commodities  that  can  be  tiered  high. 

Generally  the  warehouse  should  'be  contiguous  to 
the  wharf  shed  or  nearly  enough  so  that  tractors  and 
trailers  can  operate  in  both  and  from  one  to  the  other. 
In  some  instances,  however,  the  two  buildings  may 
have  to  be  separated  and  some  sort  of  continuous  con- 
veyor or  moving  platform  may  be  desirable  for  getting 
goods  from  one  building  to  the  other.  Conveyors  of 
this  sort  may  be  especially  desirable  in  connection  with 
multiple-story  wharf  sheds,  where  the  alternative  would 
be  lowering  the  goods  to  the  ground  floor  and  hauling 
them  from  one  building  to  the  other. 

Access  to  Warehouse — Access  to  the  warehouse  for 
Ihe  different  types  of  transportation  units  should  be 
had  at  a  number  of  points  to  avoid  congestion.  Trucks 
may  back  up  to  the  outside  of  the  warehouse  from  the 
street  or  enter  it  by  driveways,  Virtually  all  ware- 
houses are  accessible  to  street  trucks,  but  many  do  not 
have  railroad  service  and  probably  only  a  comparatively 
few  are  on  the  waterfront  and  so  accessible  to  lighters. 

Communication  Between  Floors  —  Both  inside  and 
outside  communication  between  floors  have  their  advan- 


I  by  the  Commission  at  various  points  in 
the  harbor  include  warehouse  facilities  of  this  character. 

Freight-Handling  Machinery  in  Warehouses 
The  majority  of  these  widely  scattered  private  ware- 
houses have  little  in  the  way  of  freight-handling 
machinery,  although  many  of  them  are  excellently 
designed  and  constructed  as  containers  of  goods.  In 
the  well  ordered,  multiple-story  warehouse  there  are 
some  five  requisites  to  the  business  of  storing  goods: 
(1)  Means  of  getting  goods  into  and  out  of  the  ware- 
house to  or  from  wharves,  street  trucks,  railroad  cars 
or  lighters;  (2)  means  of  conveying  the  goods  about 
the  floors;  (3)  means  of  getting  them  from  one  floor  to 
another;  (4)  means  of  piling  them  to  conserve  space, 
and  of  removing  them  from  piers;  and  (5)  facilities 
for  weighing  them.  The  equipment  for  these  purposes 
at  the  majority  of  the  existing  warehouses  consists  of 
hand  trucks  and  small  elevators  to  move  the  goods 
within  the  building,  whip  hoists  to  raise  and  lower  them 
between  floors  outside  of  the  building,  and  scales  of  some 
sort.  Large  elevators  for  carrying  a  number  of  loaded 
trailers  are  found  at  the  new  Brooklyn  army  supply 


New  Yoek,  New  Jeesey  Poet  and  Harbor  Development  Commission 


hale  out  of  a  pile  without  up- 
setting those  above  It.  A  good 
machine  for  warehouses  with 
high  ceilings  is  the  [tort able 
inclined  conveyor,  which 
takes  the  package  al  the  floor 
or  track  level  and  delivers  it 
to  any  desired  height.  Illus- 
trations are  shown  of  this  and 
other  types  of  machines. 

Weighing  —  Scales  should 
ho  installed  in  warehouses  at 
such  ]x)ints  and  in  such  num- 
ber; as  to  prevent  congestion 
and  minimize  haul  of  the 
goods,  and  of  such  sizes  and 
capacities  as  are  dictated 
by  the  commodities  to  Ik 
handled  and  by  the  customs 
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tages,  but  in  genernl  the  Commission  believes  that  the 
best  means  of  intercommunication  between  floors  is  by 
elevators  carrying  the  load  on  trailers.  The  elevators 
should  be  large  enough  to  carry  several  trailers  if  not 
a  full  train.  Inclined  elevators,  barrel  and  other  ver- 
tical conveyors  and  chutes  all  have  great  usefulness  at 
certain  points  for  certain  purposes,  and  should  be  liber- 
ally installed.  Their  carrying  costs  if  they  are  prop- 
erly designed  and  operated  will  usually  be  amply  re- 
paid in  the  saving  of  time  and  labor. 

Tiering  and  Detiering  or  Reclaiming  —  Piling  or 
tiering  machines,  and  their  complement,  detiering  ot 
reclaiming  machines,  m? 
needeil  to  make  full  use  of 
the  capacity  of  warehouses 
with  high  ceilings,  used  for 
goods  of  low  specific  gravity. 
Modern  practice  for  ware 
houses  designed  to  store 
heavy  as  well  as  light  mate- 
rials favors  a  clear  head-room 
of  about  101/o  ft.  between 
floor  and  ceiling  at  each 
story.  Such  clearances,  with 
the  2-ft.  cluar  space  under  the 
ceiling  required  by  the  fire 
underwriters  for  the  proper 
working  of  the  automatic 
sprinkler  systems,  reduce  to 
8]/£  ft.  the  usable  vertical 
Bpac"  —  flonr  for  storage 
purposes  and  thus  render  tier- 
ing machines  less  essential. 

Much  ingenuity  has  Iieen 
expended  in  the  design  of 
tiering  and  detiering  ma- 
chines. An  interesting  type 
is  used  in  cotton  warehouses 
in  New  Orleans;  traveling  on 
a  monorail   system,  it  hikes  a  Portable  Tiering  Machine  in  l"s. 


A  considerable  percentage 
of  the  warehouses  are  for  cold 
storage.      The     Commission 
does    not   perceive    any   out- 
standing handling-machinery  needs  of  warehouses  of  this 
type  not  applicable  to  warehouses  in  general.  Facilities 
that  minimize  the  rehandling  of  refrigerated  food  prod- 
ucts will  of  course  tend  to  conserve  such  products. 

Customs  Weighing 

Customs  weighing  has  been  mentioned.  This  affects 
nearly  all  articles  brought  to  this  port  from  foreign 
countries.  Imports  are  collected  by  the  Federal  Govern- 
ment on  a  basis  of  either  value  or  quantity,  duty  on  such 
articles  as  diamonds  being  made  according  to  the  value, 
while  the  tariff  on  articles  of  relatively  low  value  is  in 
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general  based  on  the  quan- 
tity of  them.  For  most  kinds 
of  imports  the  quantity  is 
arrived  at  by  actual  weight, 
reduced  to  bushels  or  other 
measurement  basis  for  calcu- 
lation of  the  duty  in  terma 
of  units  of  measurement  of 
assumed  weight.  The  cor- 
rect weight  of  all  articles 
on  which  duty  is  to  be  col- 
lected is  arrived  at  by  actu- 
ally weighing  them  in  lots  of 
convenient  size. 

Fixed  installations  for 
weighing  may  be  made  in 
the  case  of  such  commodi- 
ties a3  sugar,  which  are 
unloaded  at  a  certain  few 
points,  but  the  greater  part 
of  the  weighing  is  done  on 
portable  scales  of  small 
size  which  are  erected  and  used  at  the  point  of  greatest 
convenience,  usually  somewhere  on  the  pier,  but  some- 
times on  the  upland  back  of  the  pier.  As  the  articles 
are  unloaded  from  the  ship  they  are  taken  to  the  scales 
and  weighed  by  hand,  two  men  being  required  at  the 
scales  to  change  the  weighing  drafts,  in  addition  to  the 
Government  employees  there  to  balance  the  beam  and 
record  the  weights. 

Conducted  in  this  manner,  customs  weighing  tends 
to  discourage  the  use  of  mechanical  contrivances. 
Goods  can  be  hand-trucked  to  the  scales,  weighed  and 
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hand-trucked  on  to  the  point  °*  deposit  without 
seriously  breaking  the  continuity  of  the  operation,  but 
continuous-motion  machines  are  not  adapted  to  this 
interruption.  The  Government  authorities  will  not 
permit  much  deviation  from  this  present  procedure. 
While  railroads  ordinarily  weigh  'their  cars  as  they 
are  in  motion  over  the  scales,  to  arrive  at  the  transporta- 
tion tariff  on  their  contents,  no  such  weighing  in 
motion  is  permitted  by  the  customs  officials.  Further- 
more, if  the  commodity  is  subject  to  shrinkage  or  other 
change  of  dutiable  characteristics,  the  Government  will 
not  permit  weighing  to  be  deferred  until  a  more  con- 
venient time.  For  example,  a  certain  grade  of  sugar 
arriving  in  large  quantities  could  perhaps  be  unloaded 
from  the  ship  and  stored  in  an  adjacent  warehouse  by 
continuous-motion  mechanism,  weighing  being  done 
when  the  stock  was  removed  piecemeal  from  the  storage 
pife.  This  would  involve  much  less  expense  than  by  un- 
loading, weighing  and  storing  by  present  methods;  but 
under  present  rulings  neither  the  weighing  of  the  sugar 
while  in  motion  nor  its  storage  prior  to  weighing  will 
be  permitted,  the  former  on  account  of  possible  devia- 
tion in  the  true  from  the  indicated  weight. 

The  Commission  urges  upon  the  Federal  authorities 
a  modification  of  the  rules  in  the  interest  of  the  great 
economies  that  might  result  therefrom.  It  is  believed 
that  if  tractors  were  permitted  to  haul  trailer  trains 
over  floor  scales,  or  if  the  trailer  trains  could  be 
uncoupled  or  pushed  or  dropped  by  gravity  across  the 
scales  and  weighed  in  motion,  the  errors  in  weight 
would  be  insignificant. 

Stevedoring  by  Contract 

Another  deterrent  to  the  installing  of  more  elaborate 
machinery  for  handling  ship's  cargo,  or  more  efficient 
use  of  existing  machinery,  is  the  practice  at  the  Port 
of  New  York  of  stevedoring  by  contract.  (At  other 
ports  other  distinctions  are  made,  and  better  sustained 
by  the  dictionaries,  between  stevedores  and  longshore- 
men ;  but  in  the  parlance  of  this  port  longshoremen 
are  the  laborers  who  take  part  in  the  transference  of 
cargo,  while  stevedores  are  their  employers,   and  the 
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men  or  companies  who  do  business  with  the  steamship 
companies.)  Possibly  half  of  the  transoceanic  ships 
are  unloaded  and  loaded  at  this  port  by  the  ship's  crew 
or  other  labor  employed  direct  by  the  steamship  com- 
panies. The  remainder  is  done  by  contract  between 
the  company  and  the  stevedore. 

Until  recently  it  was  the  general  practice  of  steve- 
dores to  make  contracts  on  a  per-ton  basis.  In  the  last 
two  years,  however,  the  tendency  has  been  toward  a 
cost-plus-percentage  basis.  In  either  case  the  steve-  . 
dore  has  not  the  incentive  to  effect  a  quick  turnaround 
that  the  owners  of  the  ship  would  have.  On  the  per- 
ton  basis  the  stevedore's  interest  is  to  keep  down  the 
labor  costs,  and  he  will  do  this  at  the  expense  of  con- 
siderable time.  On  the  cost-plus  basis,  on  the  other 
hand,  his  incentive  to  keep  down  the  labor  cost  is  re- 
moved, but  he  has  no  special  inducement  to  use  his 
labor  efficiently. 

The  longshoremen  have  powerful  labor  organiza- 
tions. Educational  methods  will  need  to  be  employed 
to  show  that  the  use  of  cranes  will  not  be  disad- 
vantageous to  the  members  of  the  organization,  through 
reduction  in  total  number  of  men  employed  or  the  set- 
ting up  of  grades  and  distinctions  between  the  men. 
Naturally  the  stevedores,  having  no  investment  in  the 
ship,  have  less  incentive  to  conduct  such  educational 
campaigns  than  the  owners  themselves  would  have. 

Under  present  conditions  there  are  good  reasons  for 
stevedoring  by  contract.  The  stevedores  can  maintain 
a  labor  force  and  work  from  ship  to  ship  and  pier  to 
pier,  while  the  operating  steamship  company  could  not 
very  easily  keep  its  force  uniformly  employed.  Con- 
centration of  shipping  in  certain  well-defined  areas 
would,  however,  tend  to  bring  together  the  operations 
of  each  company  and  so  make  it  easier  for  the  larger 
companies  to  handle  their  own  stevedoring  contracts, 
which,  by  providing  a  scale  of  payment  varying  in- 
versely with  the  time  consumed,  would  give  the  con- 
tractor a  definite  incentive  to  despatch. 

Ownership  of  Wharves 

One  other  condition  bearing  more  or  less  upon  the 
freight-handling  problem  is  the  ownership  of  the 
wharves  at  the  Port  of  New  York.  The  great  foreign 
ports  are  mostly  under  the  control  of  public  admin- 
istrative bodies,  which,  with  broad  powers  and  control 
of  the  waterfront,  are  able  to  give  all  steamship  and 
other  companies  using  the  waterfront  equal  oppor- 
tunities, and  which  can  assign  their  freight-handling 
machinery  accordingly.  The  cranes  are  there  for  such 
tenants  as  care  to  use  them.  The  waterfront  is  more 
limited  and  more  intensively  used,  and  there  is  little 
danger  that  the  equipment  will  long  be  idle  even  if 
not  used  by  all  ships  that  dock. 

At  the  Port  of  New  York,  the  waterfront  is  mainly 
under  private  control,  through  long-term  leases  from 


the  City  of  New  York  with  respect  to  a  considerable 
part  of  Manhattan,  and  through  direct  ownership  of 
the  remainder  of  the  Manhattan  waterfront,  nearly 
all  of  that  of  Brooklyn,  Queens  and  the  Bronx  and 
practically  all  of  that  on  the  west  side  of  the  Hudson 
River.  In  either  case  the  freight-handling  equipment 
is  substantially  that  desired  by  the  user  of  the  pier. 
Without  more  definite  control  of  the  waterfront  the 
various  port  authorities  could  not  afford  to  install 
machinery  that  might  not  be  used. 

Conclusion 

In  conclusion,  the  Commission  cannot  subscribe  to 
the  popular  view  that  the  Port  of  New  York  is  far 
behind  the  times  in  the  matter  of  freight-handing 
machinery,  nor  can  it  offer  the  wholesale  installation 
of  cranes  or  other  equipment  as  a  panacea  for  the  ills 
of  the  Port.  It  feels  that  the  design  and  location  of 
the  pier  itself,  its  accessibility,  its  warehouse  facilities 
and  its  method  of  operation  all  share  with  its 
machinery  the  responsibility  for  the  slow  or  rapid 
transferring  of  cargo.  At  the  same  time  the  Commis- 
sion perceives  ample  opportunity  for  improvement  in 
the  matter  of  machinery. 

Piers  for  general  cargo  should  be  designed  in  the 
future  wide  enough  and  strong  enough  to  carry  cranes 
of  about  3  tons  capacity,  the  nature  of  the  traffic  to 
determine  whether  the  cranes  should  be  at  once  in- 
stalled. On  certain  existing  piers  handling  general 
cargo,  also,  cranes  could  be  installed  to  advantage, 
although  such  installation  should  be  preceded  by  care- 
ful study  both  as  to  the  need  for  the  cranes  and  the 
suitability  of  the  piers  for  them.  Tractors  and  trail- 
ers should  be  more  extensively  installed,  in  transit 
sheds  and  warehouses.  In  the  case  of  warehouses  a 
liberal  investment  in  large  elevators,  conveyors,  chutes, 
tiering  machines,  outside  hoists  or  whatever  other 
machinery  is  called  for  by  the  design  of  the  building 
and  the  nature  of  the  goods  handled  will  usually  be 
profitable  through  reduced  labor  costs.  Better  water- 
front equipment,  such  as  cranes  and  grab-bucket  hoists, 
is  needed  for  loading  and  unloading  barges,  particu- 
larly canal  barges,  and  in  some  quarters  for  handling 
special  commodities  in  large  quantities. 

Besides  these  and  other  improvements  possible  in 
in  the  way  of  physical  equipment  of  the  Port,  the  Com- 
mission urges  upon  those  in  a  position  to  effect  them 
the  desirability  of  other  changes  touched  upon  in  this 
chapter,  such  as  provision  of  more  tackle  on  many 
ships  seemingly  inadequately  equipped,  reduction  in 
the  allowance  of  free  storage,  modification  of  steve- 
doring contracts  to  furnish  more  incentive  for  despatch, 
and  revision  of  the  customs-weighing  rules  to  permit 
more  continuous  movement  of  goods  from  ship  to 
point  of  deposit. 


CHAPTER  28 
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Fuel  dwarfs  all  other  commodities  at  the  Port  of 
New  York  in  the  volume  of  the  movement,  and  the  Port 
is  absolutely  dependent  on  a  continuous  supply  of  it. 
That  dependence  can  perhaps  be  best  expressed  in  ton- 
nages compared  with  the  tonnages  of  other  commodities. 

Of  the  66,000,000  tons  of  freight  brought  to  the  Port 
District  by  rail  in  1914,  38,300,000  tons  were  coal, 
which  constitutes  the  bulk  of  the  fuel.  At  45  tons  per 
car,  the  movement  probably  required  850,000  cars,  or 
upward  of  6,000  miles  of  cars.  About  3,800,000  tons, 
or  more  than  8,000  carloads,  were  delivered  to  and  con- 
sumed by  the  public  utilities  on  which  the  district 
depends  for  light  and  rapid  transit — an  amount  about 
equal  to  the  total  deliveries  by  the  railroads  during  the 
year  of  perishable  foodstuffs.  Nearly  three  times  this 
amount  was  delivered  for  other  local  consumption,  by 
the  homes,  public  buildings,  office  buildings  and  facto- 
ries of  the  district  or  by  the  railroads  themselves. 
Upward  of  another  5,000,000  tons  were  delivered  for 
consumption  by  floating  craft  —  either  local  craft  or 
sea-going  vessels,  and  a  still  larger  quantity  was  trans- 
ferred from  car  to  vessel  for  transporting  to  some  other 
point. 

A  study  of  the  fuel  problem  of  the  Port  must  neces- 
sarily, therefore,  embrace  many  phases,  such  as  the 
facilities  for  unloading  the  coal  from  the  cars,  the 
means  of  delivery  to  public  utilities  and  to  private 
enterprises,  the  system  of  supplying  ship's  bunkers,  the 
prevailing  methods  of  handling  oil.  The  main  con- 
clusions of  the  Commission  are  that  the  railroad  facili- 
ties for  delivering  coal  either  for  local  consumption  or 
reshipment  are  adequate,  that  the  general  methods  of 
local  distribution  by  coal  companies  are  satisfactory 
in  the  main,  and  that  the  custom  of  bunkering  ships 
from  barges  at  their  berths  is  well  adapted  to  the  con- 
ditions at  the  Port,  but  that  the  large  power  plants 
could  better  bo  located  in  New  Jersev  to  eliminate  the 
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costly  water  delivery  of  their  coal,  and  that  a  central 
bunkering  plant  where  certain  ships  could  receive  their 
coal  direct,  and  more  machinery  for  bunkering  at  the 
piers,  would  reduce  the  bunkering  costs. 

Amount  and  Disposition  of  Coal  Handled 

at  the  Port 

Virtually  all  of  the  coal  brought  to  the  Port  comes 
by  rail.  The  part  played  by  the  individual  railroads 
in  the  movement  is  indicated  in  Fig.  13  of  Chapter  6, 
page  148.  The  approximate  disposition  of  the  coal 
brought  in  in  1914  is  set  forth  in  Table  1.  The  de- 
liveries to  Manhattan,  to  Brooklyn  and  to  Xew  Jersev 
and  Staten  Island  for  local  consumption,  to  other  rail- 
roads or  to  vessels  for  delivery  to  other  points,  and 
to  vessels  for  their  own  consumption  constitute  six 
totals,  each  of  which  equals  or  exceeds  the  total  rail 
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movement  of  foodstuffs  other  than  grain  or  mill  pro- 
ducts ;  each  of  which  also  practically  equals  or  exceeds 
the  Manhattan  pier  and  inland  station  tonnage  that 
the  automatic-electric  system,  if  in  operation  in  1914, 


Table   1  —  Disposition   of  Coal  Shipped  to  Post  of  Niw  York 

bt  Rail  in  1914 

Destination  Quantity,  tons 

Manhattan*  t * \ 

Delivered  by  rail 500,000 

By  car   float    500,000 

By  barge 7,500,000 

By  truck 500,000 

9,000,000 

Brooklyn  t 

Delivered   by    car   float 500,000 

By   barge 6,000,000 

6,500,000 

New  Jersey  and   Staten   Island 

Delivered  by   rail 3,100,000 

By  barge   1 ,400,000 

4,500,000 

Through  by  railt 5,000,000 

Shipping  for  delivery  elsewhere 

Coastwise   7 , 000, 000 

Export     500,000 

7,500,000 

Bunkers    (ships  and   tugs) 5,800,000 

Total   38,300,000 

*  Including  the  Bronx  and  Yonkers. 
-.:.      t  Excluding  about  1.700.000  tons  delivered  bv  car  float   in  inter- 
V  change  to  the  Long  Island  Railroad  at  Long  Island  City. 
,l      %  Interchange  between  the  New  Jersey  railroads  and  the  New  York, 
New  Haven  &  Hartford  or  the  Long  Island. 


would  have  been  called  upon  to  handle.  The  Manhattan 
total,  which  embraces  the  Bronx  and  Yonkers,  is  the 
largest;  the  Xew  Jersey  and  Staten  Island  total  is 
the  smallest,  although  practically  all  of  the  coal  comes 
to  that  section  originally. 

Of  the  total  of  38,300,000  tons,  5,000,000  tons,  con- 
stituting the  railroad  interchange  of  coal,  were  carried 
through  the  Port  District  in  the  original  cars.  Of 
another  5,100,000  tons,  3,600,000  tons,  were  delivered 
direct  by  rail,  1,000,000  by  rail  through  the  medium 
of  the  car  float  and  500,000  through  that  of  the  truck. 
The  cars  involved  in  the  movement  of  these  5,100,000 
tons  were  unloaded  at  various  points  in  the  Port  Dis- 
trict, presumably  in  the  main  at  coal  trestles  or  pockets 
of  more  or  less  standardized  type. 

The  remaining  28,200,000  tons  were  transferred 
from  the  cars  to  floating  craft.  The  distribution  of  the 
tonnage  is  indicated  in  Tahle  2,  which  is  derived  from 
Table  1. 


Table  2  —  Amofnt  of  Coal  in  Tons  Delivered  to  Floating  Craft 
at  Railroad  Coal  Terminals  During  1914 

Destination  Tonnage 

Points  within   Port   District 14,900,000 

Points  outside  Port  District  (coastwise  and  export) ....       7,500,000 
Bunkers  for  consumption  by  vessels 0,800,000 

Total   28,200 ,0  0 
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Facilities  for  Unloading  Coal  Direct  from  Car 

to  Vessel 

There  are  in  the  Port  District  fourteen  coal  terminals, 
situated  on  eight  different  railroads,  all  on  the  New 
Jersey  or  Staten  Island  waterfront.  They  provide 
eleven  car  dumpers  and  eighteen  trestle  piers.  The 
trestles  are  high  structures  carrying  railroad  tracks. 
The  cars  are  elevated  to  the  trestle  tracks  by  one  means 
or  another  and  unloaded  through  their  own  hoppers  or 
by  hand  shovelling  into  hoppers  on  the  piers,  where 
chutes  lead  to  the  vessels.  The  car  dumper,  of  which 
several  have,  been  built  at  the  Port  within  the  last  five 
years,  is  a  more  modern  devica  As  its  name  implies 
and  one  of  the  accompanying  photographs  shows,  it 
takes  the  car  bodily,  tilts  it  and  pours  its  contents  into 
a  pan  from  which  the  coal  is  spouted  into  the  vessel. 

Table  3  shows  the  ownership,  locations  and  character 
of  the  facilities  for  this  car-to-vessel  transfer  of  coal. 


Table  3  —  Tsrmxnaub  and  Facilities  at  the  Port  for  Transferring  Coal 

from  Cars  to  Vessels 

Kind 
Location  of  of  coal 

Railroad  terminal  Facilities  handled* 

b.*o st.<w {l^tSrtiJrr.v.: :::::}     B 

Arlington New  car  dumper B 

C.ofN.J JerseyCity {  EStST^?!?^::"  \  }  A*ldB 

Port  Liberty Trestle. '.'..'..'....'...... B 

Tort  Johnson Trestle A 

Elisabethport Two  trestles A  tud  B 


D..L.AW Hoboken Two  car  dumpers. 


f  Car  dumper 1 

Erie Undercliff \  Two-sided  trestle >    A  and  B 

[  One-sided  trestle ) 


l.v. Perth  Ambo, {§e8ET.v.  ;:::::::::: } 

N.  Y.,  O.  A  W. . .  West  New  York. . .     Trestle 

Pennsylvania. ....  South  Amboy {  ^Sit^S^y.  [[WW.]    A  "*  B 


A 
A 


Harsimus  Cove Trestle. 

Greenville Trestle. 


B 
B 


P.AR PortReading {  $S£SSL\\  \  \ !       '. ! \ '.  }    A  *nd  B 


*  A  indicates  anthracite;  B  indicates  bituminous. 


Five  of  the  terminals  handle  both  anthracite  and  bitu- 
minous coal,  five  handle  only  bituminous  and  four 
handle  only  anthracite. 

There  are  warming  houses  for  thawing  out  frozen 
coal  at  Undercliff,  Jersey  City,  Arlington,  Port  Read- 
ing, Perth  Amboy  and  South  Amboy,  and  steaming 
facilities  for  the  same  purpose  at  West  New  York  and 
Hoboken.  These  are  an  important  feature;  even  with 
them  during  the  severe  winter  of  1919-20  there  were 
times  when  it  was  very  difficult  to  get  the  coal  out  of 
the  cars  fast  enough  to  supply  New  York's  needs. 

The  combined  daily  average  capacity  under  normal 
conditions  of  all  of  the  facilities  comprising  these 
terminals  is  approximately  3,200  cars.  At  45  tons 
per  car  this  means  144,000  tons.  Under  winter  con- 
ditions, usually  lasting  four  months — from  December 
to  March  inclusive — these  capacities  are  reduced  to  a 
daily  average  of  about  2,000  cars  or  90,000  tons.  As 
a  rule  the  coal  transfer  is  carried  on  through  the 
winter  24  hours  a  day,  week  days  and  Sundays,  pro- 


vided sufficient  coal  is  available  to  warrant  continuous 
operations. 

On  this  basis  the  yearly  capacity  approximates 
840,000  cars  or  37,800,000  tons.  As  has  been  seen, 
the  total  amount  of  coal  handled  in  1914,  which  is 
regarded  as  a  normal  year,  was  approximately  28,000- 
000  tons.  It  is  apparent,  therefore,  that  the  facilities 
are  not  continuously  worked  to  full  capacity  and  that 
except  possibly  at  certain  peak  periods  during  the 
winter  months  the  combined  capacities  are  much  greater 
than  present-day  needs  require.  While  the  facilities 
are  worked  more  nearly  to  capacity  during  the  winter 
season,  it  net  infrequently  happened  last  winter  that 
there  was  not  sufficient  coal  available  at  some  of  the 
terminals  to  permit  of  a  full  day's  work. 

Weather  conditions  that  slow  up  coal-handling  opera- 
tions at  tidewater  also  affect  mining  operations  and 
transportation  conditions.  In  winter,  for  example, 
the  coal  barges  frequently  become  frozen  into  the  slips 
so  that  it  is  impossible  to  move  them.  Fog  and  labor 
troubles  contribute  further  to  the  slowness  and  uncer- 
tainty of  local  deliveries.  The  best  safeguard  against 
coal  shortage  is  the  provision  of  storage,  and  the  most 
effective  storage  is  in  the  cellar  and  stockpile  of  the 
consumer,  not  at  the  mines  or  at  the  railheads  of  the 
Port,  for  rehandling  and  winter  conditions  of  delivery 
kill  the  effectiveness  of  the  last  two  methods  of  storage. 
That  some  of  the  large  public  service  companies  have 
not  room  to  store  coal  for  many  days  at  their  plants 
is  an  argument  for  relocating  the  plants  in  New  Jersey, 
where  they  would  have  room. 

Fuel  Supply  as  Related  to  Power  Output 

There  are  nine  principal  public  service  companies 
generating  electricity  in  the  Port  District,  as  stated 
in  Chapter  31  on  electric  power  supply —  the  New 
York  Edison  Company,  the  Interborough  Rapid 
Transit  Company,  the  Hudson  &  Manhattan  Railroad 
Company,  the  New  York  Central  Railroad  Company, 
the  Pennsylvania  Tunnel  &  Terminal  Company,  the 
Brooklyn  Rapid  Transit  Company,  the  Brooklyn  Edi- 
son Illuminating  Company,  the  Richmond  Light  & 
Railway  Company,  and  the  Public  Service  Corporation 
of  New  Jersey. 

These  companies'  plants,  of  which  there  are  thirty 
within  the  District,  consume  in  the  aggregate  an 
amount  of  coal  estimated  at  3,800,000  tons  annually. 
Of  the  whole  amount  the  New  York  Edison  Company 
and  its  allied  companies  burn  about  1,000,000  tons  a 
year.  A  large  part  of  this  amount  is  used  at  the  two 
Waterside  stations  situated  on  the  East  River  at  Thirtv- 
eighth  Street.  The  other  companies  mentioned  in  the 
preceding  paragraph  consume  the  remainder  —  from 
50,000  to  500,000  tons  or  upward  per  company. 

Nearly  all  of  these  thirty  electric  power  plants  are 
alongside  navigable  water,  and  nearly  all  receive  their 
fuel  supply  by  boat.  Elaborate  handling  machinery 
has  been  installed  at  the  majority  of  the  plants,  so  that 
the  expense  of  the  actual  transfer  of  the  coal  from  barge 
to  coal  bunker  at  the  plant  has  been  reduced  to  a  mini- 
mum. There  is  nevertheless  a  heavy  expense  involved 
in  towing  barges  to  the  plants,  and  in  the  majority  of 
instances  there  is  an  extra  handling  due  to  the  loading 
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of  the  barges  at  Perth  Amboy  or  some  other  railhead 
within  the  Port  District.  The  Edison  Company  also 
maintains  a  stockpile  as  a  reservoir  on  the  New  Jersey 
shore,  and  the  use  of  this  involves  still  another 
rehandling. 

New  Jersey  the  Ideal  Location  fob  Power  Plants 
The  joint  marginal  belt-line  railroad  system  recom- 
mended by  the  Commission  will  give  all  of  the  coal- 
handling  roads  access  on  equal  terms  to  virtually  all  of 
the  New  Jersey  waterfront.  The  Commission  urges 
that  future  power  plants  for  all  parts  of  the  Port  be 
established  on  the  New  Jersey  side  of  the  Hudson 
River,  alongside  or  within  easy  reach  of  the  belt  lines 
so  that  cars  can  he  brought  direct  to  them.   They  can  at 


although  there  was  considerable  coal  frozen  in  the  cars 
in  the  New  Jersey  yards.  This  coal  could  presumably 
have  been  unloaded  at  plants  on  the  New  Jersey  Bide. 

Bunkering  of  Ships 

As  has  been  shown  in  the  foregoing  tables,  there  is 
delivered  at  the  Port  to  various  craft  for  bunkering 
purposes  about  6,000,000  tons  of  coal  during  the  period 
of  a  normal  year.  This  amount  is  made  up  of  de- 
liveries direct  to  craft  operating  within  New  York 
Harbor  and  small  vessels  in  the  Hudson  River,  Long 
Island  Sound  and  coastwise  trade,  and  deliveries  to 
lighters  and  barges  from  which  ships'  bunkers  are 
supplied. 

There  are  comparatively  few  seagoing  vessels  that 


Car  D i imperii  Used   in  Transferring   Coal   from   Car   t 


.  Overturned  and  Con 


the  same  time  be  on  the  waterfront  to  make  available  the 
alternative  of  barge  service.  The  power  can  be  trans- 
mitted by  electric  conduit  under  the  Hudson  and  other 
harbor  waters  to  substations  placed  where  needed. 

Strong  arguments  for  removing  this  dependence  on 
water  deliveries  of  fuel  have  been  afforded  since  the 
Commission  began  its  investigation.  The  existing 
stations,  particularly  those  in  Manhattan,  naturally 
have  no  considerable  space  available  for  coal  storage, 
and  require  continuous  delivery  of  their  coal.  During 
the  strike  of  the  marine  workers  last  year  some  of  the 
companies  were  hard  pressed  for  fuel,  and  it  is  Btated 
that  only  the  eleventh-hour  delivery  at  the  Fifty-ninth 
Street  station  of  the  Interborough  Rapid  Transit  Com- 
pany of  a  barge  of  coal  belonging  to  a  New  Jersey 
railroad  prevented  a  suspension  of  subway  service. 
Again  during  the  past  winter  the  transit  officials  ex- 
pressed fear  that  their  service  would  have  to  be  dis- 
continued because  of  their  inability  to  get  their  coal, 


are  coaled  directly  at  railroad  piers,  either  in  bunkers 
or  as  cargo.  In  this  respect  New  York  is  situated  un- 
like the  seaboard  ports  of  Philadelphia,  Baltimore  and 
Norfolk.  At  Philadelphia  coal  is  delivered  direct  to 
vessels  in  cargoes  running  up  to  3,500  tons,  to  tramps  of 
from  5,000  to  7,000  tons,  and  to  an  occasional  collier 
of  12,500  tons.  At  Baltimore  it  is  delivered  to  coast- 
wise vessels  with  cargoes  up  to  6,000  tons,  to  barges  of 
up  to  7,500  tons,  to  tramps  of  from  5,000  to  7,000  tons 
and  to  colliers  carrying  up  to  12,500  tons.  At  Nor- 
folk it  is  delivered  to  vessels  of  practically  the  same 
capacities  as  at  Baltimore.  Some  of  the  vessels  in  the 
New  York  trade  go  to  other  American  ports  for  their 
coal. 

In  a  normal  year  about  8,000  vessels  clear  from  the 
Port  of  New  York.  Approximately  one-half  of  this 
number  are  vessels  in  foreign  trade.  Although  the 
data  touching  on  the  subject  are  fragmentary,  informa- 
tion obtained  by  the  Commission's  engineering  staff 
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shows  that  an  average  of  80  per  cent  of  the  vessels  in 
the  foreign  trade  receive  their  bunker  coal  at  this  port. 
The  average  amount  of  coal  taken  on  per  vessel  is  about 
800  tons,  although  the  maximum  may  run  much  higher. 
Probably  2,500,000  tons  annually,  or  somewhat  less 
than  half  of  the  coal  delivered  in  a  year  to  all  craft 
for  bunkering  purposes,  are  put  into  the  bunkers  of 
vessels  in  foreign  trade. 

Ship  Bunkering  Methods  at  New  York 

It  has  been  estimated  that  90  per  cent  of  the  bunker 
coal  delivered  at  New  York  to  vessels  in  the  seagoing 
trade  is  bought  on  a  free-alongsi de-ship  basis.  Pur- 
chase is  usually  made  by  contract  with  coal  sales  com- 
panies specializing  in  the  bunkering  trade.  Such  coal 
is  dumped  at  the  railroad  piers  into  barges  operated 
by  the  coal  sales  companies.  The  railroad  company 
bears  the  expense  of  handling  over  the  pier,  inasmuch 
as  the  tariff  rate  from  the  mine  to  tidewater  includes 
delivery  free  on  board  a  vessel  at  common-carrier  piers. 
The  coal  sales  company  ordinarily  completes  its  con- 
tract when  delivery  is  made  free  alongside  the  ship. 
Certain  of  the  sales  companies  contract  to  place  the 
coal  in  the  hold  of  the  ship,  and  in  such  cases  they  as 
a  rule  employ  mechanical  means  for  conveying  the 
coal  from  barges  to  the  hold  of  the  ship.     This  prac- 


tice is  not  followed  extensively,  however;  apparently 
not  more  than  10  per  cent  of  the  bunker  coal  is  loaded 
upon  the  Bhip  by  special  coal-handling  machinery. 
The  usual  practice  is  for  the  ship  owners  to  employ 
stevedores  to  load  the  coal  by  hand  into  buckets  and 
use  the  ship's  tackle  to  hoist  the  buckets  over  the  side 
of  the  ship.  The  coaling  is  done  on  bath  sides  of  the 
ship,  thus  making  breasting  off  necessary. 

The  cost  of  bunkering  to  the  steamship  company 
under  the  prevailing  methods  has  been  found  to  run 
anywhere  from  60  cents  to  upward  of  $1  per  ton. 
Under  pre-war  conditions  the  cost  probably  did  not 
average  more  than  the  lower  figure,  but  at  the  present 
time  it  usually  exceeds  the  latter. 

Consideration  of  the  needs  of  the  Port  of  New  York 
in  the  way  of  bunkering  facilities  must  take  into 
account  a  number  of  elements  entering  into  the  situa- 
tion. One  of  these  is  the  diverse  character  of  the  self- 
propelled  vessels  using  the  waters  of  the  harbor,  from 
small  craft  with  bunkering  space  for  less  than  50  tons 
of  coal,  through  the  gamut  of  river  boats,  Sound 
steamers,  coastwise  ships  and  tramps  of  various  ratings 
clearing  for  ports  all  over  the  world,  to  the  largest  trans- 
atlantic liners.  Another  element  is  the  variety  of 
classes  of  trades  the  vessels  serve- — in  some  of  which 
a  quick  turnaround  is  imperative,  in  others  of  which 
there  is  usually  a  lay  period  over  and  above  that  re- 


Handling  of  Fi.ki. 


407 


quired  for  discharging  and  reloading  cargo.  Still 
another  element  is  the  extent  of  the  Port,  which 
embraces  hundreds  of  miles  of  waterfront,  with  piers 
located  in  widely  scattered  districts. 

Central  Bunkering  Plant  —  Its  Desirability  and 
Limitations 

Reference  has  been  made  in  Chapter  27  to  the 
common  and  largely  unwarranted  belief  that  lack 
of  freight-handling  machinery  has  been  a  great  impedi- 
ment to  New  York's  progress.  The  same  feeling  exists 
with  respect  to  her  bunkering  methods.  Those  who 
decry  the  transfer  of  ship's  cargo  with  ship's  gear  arc 
usually  equally  condemnatory  of  the  practice  of  coaling 
ships  at  their  berths.  They  say  the  coaling  should  be 
performed  direct  at  a  central  bunkering  plant. 

The  Commission  concurs  in  the  desirability  of  a 
central  bunkering  plant,  but  believes  the  need  for  it  and 
the  extent  to  which  it  would  be  used  have  been  over- 
estimated. Ships  operating  on  a  schedule  which  neces- 
sitates the  quickest  possible  turnaround  would  hardly 
use  the  plant,  inasmuch  as  the  loss  in  time  would 
far  overshadow  any  possible  saving  in  the  cost  of  coal- 
ing under  present  practices.  All  craft  reporting  at 
railroad  piers  for  coal  are  treated  alike  and  must  await 
their  turn  for  service — sometimes  a  matter  of  days  — 
and  only  those  that  would  otherwise  be  idle  awaiting 
cargo  or  for  other  reasons  could  afford  so  to  wait. 

The  carriers  themselves  might  also  demur  at  any 
.extensive  use  of  the  facilities  for  the  direct  coaling  of 
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ships,  inasmuch  as  it  takes-  much  longer  to  place  a 
given  amount  of  coal  in  the  average  ship's  bunkers 
than  in  a  barge,  and  the  capacities  of  the  plants  would 
be  greatly  reduced  if  many  ships  attempted  to  avail 
themselves  of  the  facilities.  In  fact,  one  of  the  rail- 
roads operating  a  modern  plant  at  Baltimore  has 
recently  refused  to  allow  ships  to  bunker  there  direct. 
Recognizing  these  limitations,  there  is  still  ample 
argument  for  a  central  plant,  under  the  control  of  a 
port  authority  that  would  permit  its  use  by  ships. 
Given  immediate  access  to  the  plant,  the  average  ship 
could  probably  coal  in  less  than  a  day,  and  the  saving 
to  a  vessel  that  would  otherwise  be  idle  at  her  pier 
would  be  well  worth  while.  Even  if  the  congestion  at 
the  plant  were  too  great  to  permit  the  ships  to  take 
their  coal  direct,  it  would  often  be  profitable  to  tow 
them  to  the  vicinity  of  the  plant  and  let  them  receive 
their  coal  in  the  stream  from  barges,  thus  reducing  the 
towing  charges.  Such  a  plant  would  be  a  competitor 
of  the  existing  coal  terminals,  some  of  which  are  incon- 
veniently located  for  local  deliveries,  and  as  such  would 
doubtless  have  a  beneficial  effect. 

The  central  plant  should  be  located  at  a  point  to 
which  the  coal  could  come  from  the  uplands  with  the 
shortest  haul,  and  at  a  point  which  would  involve  the 
least  deviation  from  the  average  ship's  course  to  her 
berth.  Its  design  and  capacity  should  be  commen- 
surate with  the  demand,  further  study  being  required 
to  estimate  that  demand. 

Assuming  that  the  large  number  of  ships  having  no 
idle  time  in  port  would  continue  to  receive  their  coal 
from  barges  at  their  berths, 
the  Commission  urges  the 
use  of  more  in  the  way  of 
economical  machines  for 
bunkering  by  this  method. 


Handling  of  Oil 

Oil  comes  to  the  Port 
in  considerable  quantities, 
though  to  no  such  extent  &a 
coal.  It  comes  by  rail,  by 
vessel  and  by  pipe  line. 
A  few  large  companies, 
located  mainly  on  the 
Bayonne  penin3ula,  control 
the  input.  The  Commission 
has  no  criticism  to  make  of 
the- methods  they  employ  in 
handling  it. 

The  use  of  oil  as  fuel  for 
ships,  while  of  compara- 
tively recent  adoption,  is  as- 
suming large  proportions. 
Facilities  for  oil  bunkering 
should  therefore  be  provided 
at  the  central  bunkering 
plant. 


CHAPTER  29 
Handling  of  Grain 


A  thorough  reorganization  of  the  methods  of  handling 
grain  is  imperatively  required  if  New  York  is  to  com- 
pete successf tilly  with  other  Atlantic  ports  for  the  export 
trade.  The  outstanding  needs  in  the  way  of  physical 
plant  are  a  terminal  elevator  at  the  Qowanus  Bay 
terminal  of  the  New  York  Barge  Canal,  with  the  most 
modern  equipment  for  "  working "  the  grain,  to  receive 
grain  shipped  via  the  Barge  Canal;  elevators,  with 
equally  complete  equipment,  at  some  point  on  deep 
water  reached,  probably  through  the  proposed  exterior 
belt  line,  by  all  of  the  railroads  from  the  West,  and  an 
elevator  at  Piermont,  fcr  the  local  distribution  of  grain, 
accessible  to  the  Barge  Canal  and  to  the  New  Jersey 
railroads  via  the  exterior  belt  line. 

General 

Grain  is  one  of  the  most  important  single  elements 
of  commerce  handled  at  the  Port  of  New  York. 
Approximately  one-fourth  of  all  the  wheat  consumed 
in  the  world  is  produced  in  the  United  States  ancl 
Canada,  and  probably  these  two  countries  will  always 
export  large  quantities  of  both  wheat  and  other  grain 
to  other  countries.  The  keenness  of  the  competition 
of  different  ports  for  the  moving  of  this  grain  is  affected 
little  by  the  international  boundary  line — Montreal 
being  one  of  New  York's  chief  rivals  for  both  United 
States  and  Canadian  grain.  Philadelphia,  Baltimore 
and  other  ports  are  also  active  competitors,  and  are 
providing  new  facilities,  while  New  York  has  stood 
still  until  recently,  when  the  State  undertook  the  con- 
struction of  an  elevator  at  Gowanus  Bay  as  part  of  the 
Barge  Canal  terminal  at  that  point.  It  is  mainly  be- 
cause New  York  has  the  preponderance  of  established 
transoceanic  lines,  whose  ships  carry  grain  as  supple- 
mentary cargo,  that  she  has  been  able  to  retain  her 
volume  of  grain-export  business;  but  the  establishing 
of  more  lines  at  other  ports  will  challenge  that 
advantage. 

There  are  three  principal  movements  of  grain  at 
the  Port  of  New  York:  Eastbound  movement  for 
domestic  consumption,  eastbound  movement  for  ex- 
port and  inbound  movement  from  the  ocean.  The  first 
two  overshadow  the  third  in  importance  —  the  first 
because  the  inhabitants  of  the  Port  depend  on  it  as  an 
essential  part  of  the  food  supply,  and  the  second,  which 
is  much  greater  than  the  first,  because  it  is  an  impor- 
tant item  of  the  exports  of  the  Port.  Only  a  small 
amount  of  grain  comes  inbound  from  the  ocean,  flax- 
seed from  South  America,  corn  and  wheat  from  various 
countries  in  years  of  poor  crops.  Some  of  the  im- 
ported grain  is  re-exported. 

In  1917  the  railroads  brought  to  the  Port  143,421,- 
100  bushels  of  grain,  this  figure  including  malt  and 
peas  as  well  as  wheat,  corn,  oats,  barley  and  rye.  In 
the  same  year  33,268,505  bushels  of  domestic  wheat 
and  33,957,299  bushels  of  other  domestic  grain  were 
exported  from  the  Port.  The  figures  for  Canadian 
grain  exported  from  New  York  are  not  available,  but 


in  1913  New  York  exported  nearly  as  much  Canadian 
as  domestic  wheat,  so  that  it  can  be  seen  that  the 
greatest  part  of  the  grain  received  is  exported. 

The  distribution  of  export  grain  between  different 
Atlantic  and  Gulf  ports  has  varied  widely  in  the  last 
ten  years,  as  has  that  exported  from  New  York. 
Montreal  and  Baltimore  are  New  York's  keenest  com- 
petitors, while  Portland,  Boston,  Philadelphia,  New- 
port News,  New  Orleans  and  Galveston  all  have  large 
parts  of  the  traffic. 

Production  and  Physical  Movement  of  Grain 

Statistical  data  herein  presented  relative  to  the  pro- 
duction and  physical  movement  of  grain  have  l>een 
drawn  partly  from  figures  compiled  by  the  United  States 
Department  of  Agriculture  and  reported  by  the  New 
York  Produce  Exchange,  partly  from  figures  furnished 
by  the  Montreal  Board  of  Trade  and  partly  from  other 
sources. 

In  the  colonial  days  grain  like  other  foodstuffs  was 
produced  locally.  With  the  opening  up  of  the  interior 
of  the  country,  the  development  of  a  large  export  trade 
in  grain  and  the  growth  of  New  York  and  other  com- 
munities to  points  where  the  demand  for  local  consump- 
tion exceeded  the  producing  powers  of  the  near-by 
territory,  distance  has  been  obliterated,  and  the  Cen- 
tral West,  in  both  the  United  States  and  Canada,  has 
become  a  vast  grain-growing  region,  supplying  not  only 
most  of  the  United  States  and  Canada,  but  also  a  large 
part  of  the  entire  world.  Wheat  from  North  Dakota, 
for  example,  is  shipped  through  New  York,  Montreal, 
Galveston  or  Seattle. 

Grain-Producing  States 

Wheat,  corn,  oats,  rye  and  barley  are  the  principal 
grains  grown  in  the  United  States.  Buckwheat  and 
flaxseed  are  produced  in  smaller  amounts.  According 
to  the  estimates  made  by  the  Department  of  Agricul- 
ture, the  respective  crops  in  1918  and  the  areas  planted 
to  them  were  as  shown  in  Table  1,  as  were  the  average 
crops  for  ten  years,  1909  to  1918  inclusive.  The 
averages  for  each  grain  except  corn  are  lower  than  the 
1918  figures,  due  to  the  fact  that  the  war-time  produc- 
tion of  1918  and  other  recent  years  was  greater  than 
that  prior  to  the  war. 


Table  1  —  Estimated  Grain  Crops  and  Arras  Planted  Thereto  in 
the  United  States  in  1918,  and  Average  Crops  fob  Ten  Years 

1918 

, *■ x  Average  crop 

Area  planted.                   Crop,  for  ten  years, 

Grain                               acres                         bushels  bushels 

Wheat 59,110,000           917,100,000  755,452,000 

Corn    107,494.000       2,582,814,000  2,751,850,400 

Oats     44,400,000       1,538,859,000  1,272,844,500 

Rye    6,185,000             89,108,000  46,952.000 

Barley 9,679,000           256,875,000  198,086,900 

Buckwheat    1 , 040 , 000             17 , 182 , 000  16 , 181 . 900 

Flaxseed   1,938,000             14,657,000  *14,200,000 

Total   229,846,000       5,415,590,000  5,055,077,700 

•  Based  on  six  years,  1913-1918  inclusive. 
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Corn  and  oats  are  grown  in  every  State,  and  wheat, 
rye  and  barley  in  a  large  majority  of  the  States.  Buck- 
wheat is  grown  in  twenty^five  States,  mostly  in  the 
northeastern  section  of  the  country,  Pennsylvania  and 
New  York  being  the  principal  buckwheat  States,  and 
flaxseed  is  grown  in  eleven  States,  mainly  in  the 
western  central  group,  North  Dakota,  Minnesota  and 
Montana  producing  most  of  the  flaxseed. 

Corn — Seven  central  States  constitute  what  are 
known  as  the  surplus  States.  They  produce  more  than 
half  of  all  the  corn  crop  of  the  United  States.  All  of 
the  territory  south  of  them  to  the  Gulf  and  east 
to  the  Atlantic,  as  well  as  all  of  the  States  to  the  north 
<«cept  North  Dakota,  also  produce  corn  in  large  quanti- 
ties in  proportion  to  their  area.  Based  on  the  Depart- 
ment of  Agriculture  estimates  for  the  ten  years,  1909- 
1918  inclusive,  the  average  crops  of  lie  leading  twelve 
States  in  order  were  as  shown  in  Table  2. 

Pennsylvania,   Virginia,   North   Carolina,  Georgia, 


Tabli   2 —  Average   Annpal   Corn   Crop   in    Bushils   of   Twelve 

Ranking  States 

SHm; 826,050,000 

HI™!,8;. 318.898,000 

ifiKE*    167,049,000 

Indlaila 163,426,000 

Nebraska 159,617,000 

¥£-« 130,870,000 

£****  109,258.000 

Kan8a8    100,617,000 

Tpn£«Z;  88,930,000 

S;"^.; 78,285  000 

2R5£J5Lk0ta ' 76,086,000 

Minnesota 75,932  000 


Alabama,  Mississippi  and  Wisconsin  each  come  close 
to  the  last  four  States  in  the  tables. 

Wheat — Table  3  gives  the  ten  ranking  States  in 
the  production  of  wheat,  based  on  estimates  for  the 
same  ten  years.  North  Dakota,  which  produces  little 
corn,  leads  in  wheat,  while  Iowa,  which  leads  in  corn, 


Tablb    3— Average    Annual    Wheat    Crop    in    Bushels    of    Ten 
._      t  Ranking  States 

&?ah..Dak°ta-  *' 88,105,000 

ann^l*; 80,063,000 

MaSSS^ 57,168,000 

SnnX^-w 51,001,000 

Sooth  Dakota 43,100.000 

to^^J*1^*0"    42,072,000 

ISSffi*    37,636,000 

&£*"*, 84,447,000 

MJS80uri    83.138.000 

°n,° '        32,921,000 


is  only  about  fifteenth  in  wheat.     Washington,  also, 
which  produces   little  corn,   produces  much   wheat. 
In  the  main,  however,  the  heaviest  corn  States  are  also 
the  heaviest  wheat  States. 

Oats —  Iowa  and  Illinois  lead  again  in  the  produc- 
tion of  oats,  while  all  of  the  remaining  eight  ranking 
States  are  Central-Western  States.  Kansas  falls  just 
below  Michigan.  Table  4  gives  the  figures  for  the 
first  ten  States. 


Table    4 — Average    Annual    Oat    Crop     in  Bushels     of    Tew 

Ranking  States 

J°.Y* 185,902,000 

{"tools  A 165,420,000 

Minnesota   104,886,000 

Wisconsin 82,853,000 

Nebraska 66,565,000 

9hJ? 65,085,000 

Indiana 60,621.000 

501U!  £a*ota    60,111,000 

South  Dakota    51,511,000 

Michigan 51,494,000 


Bye  and  Barley — Tables  5  and  6  give  similar  in- 
formation relative  to  the  rye  and  barley  crops,  but 
based  on  seven  years,  1912-1918  inclusiva  Wiscon- 
sin is  the  leading  rye  State,  California  the  leading 
barley  State.  Minnesota  and  North  Dakota  follow 
them  both  closely,  North  Dakota  in  fact  leading  in 
rye  production  in  both   1917   and   1918.     No  State 


Table    5 — Average    Annual    Rye    Crop     in  Bushels    of    Ten 

Ranking  States 

Wisconsin   7,083,000 

North  Dakota   6,484,000 

Minnesota.    6,352,000 

Michigan  .  . .". 0,402.000 

Pennsylvania   4,663,000 

South  Dakota 8,900,000 

Indiana  2,968,000 

Nebraska 2,786,000 

New  York 2,280,000 

Ohio   1,528,000 

Table    6 — Average    Annual    Barley    Crop    in  Bushels    in    Ten 

Ranking  States 

California   37,600,000 

Minnesota 35,798,000 

North  Dakota    31,788,000 

South  Dakota    24,984,000 

Wisconsin 20,493,000 

Iowa 10,428,000 

Idaho    6,661,000 

Washington    6,271,000 

Kansas    5,471,000 

Oregon  4,563,000 


produces  rye  in  any  such  quantities  as  wheat,  corn 
and  oats  are  produced  (although  North  Dakota  pro- 
duced 20,000,000  bushels  in  1918),  while  five  States 
produce  nearly  60  per  cent  of  the  country's  barley 
crop. 

Summing  up,  Iowa  and  Illinois,  because  of  their 
enormous  corn  crops,  lead  in  the  total  production  of 
all  grain,  each  averaging  more  than  500,000,000 
bushels  annually,  while  Nebraska,  Minnesota, 
Indiana,  Kansas,  Missouri,  Ohio,  North  Dakota  and 
South  Dakota  in  about  the  order  named  each  average 
more  than  200,000,000  bushels. 

Canadian  Production  and  the  World's  Crop 

Canada  produces  more  than  a  third  as  much  wheat 
as  the  United  States  does.  Saskatchewan,  the  prin- 
cipal wheat-producing  province,  grows  on  the  average 
nearly  as  much  as  any  two  of  our  States,  while  Mani- 
toba and  Alberta  also  rank  with  the  first  ten  States 
of  this  country. 

Other  grains  are  also  grown  in  considerable  quanti- 
ties, though  not  to  any  such  extent  as  in  the  United 
States.  Table  7,  compiled  partly  from  Department 
of  Agriculture  reports  and  partly  from  data  by  the 

Table  7  —  Grain  Crop  in  Bushels  in  Canada  in  1917  and  Average 

fob  Five  Tears 

Average  crop 
1917  for  five  years 

Wheat   249,177,000       266,840,000 

Other  grain    454,253,800       451,259,060 

Total   703,480,300       717,599,060 

Table  8  —  Domestic  and  Canadian  Chops  in  Bushels  of  Wheat, 
Corn,  Oats,  Ryu  and  B ablet   for  Foubtben  Years 

1890  2,660,755,890 

1900  8,776,866,623 

1908  4,773,172,000 

1909  5,071,789.000 

1910 5,338,730,100 

1911  4,980,678,000 

1912  6,217,402.000 


1913  5,255,484,000 

1914  5,469,112,000 

1915  6,781,893,000 

1916  5,411,173,000 

1917  6,870,158,300 

1918  6,024,886,690 

1919  6,050,471,000 
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Fio.   1  —  Total  Crops  by  Years  of    Wheat,   Corn,  Oats,  Rye  and  Barley  in  the   United  States  and  Canada 


Montreal  Board  of  Trade,  affords  a  basis  for  compari- 
son with  Table  1. 

Table  8  shows  the  total  crops  of  wheat,  corn,  oats, 
rye  and  barley  in  the  United  States  and  Canada  for 
a  period  of  years,  and  the  graphical  presentation  of 
this  table  in  Fig.  1  shows  the  almost  uniform  increase 
in  the  total  crop  from  1890  to  the  present  time. 

Table  9  shows  the  wheat  crops  of  the  United  States 
and  Canada  and  of  the  world  for  a  period  of  years,  and 
shows  the  large  part  the  two  countries  play  in  the 
world's  supply.  Similar  figures  for  other  grains  were 
not  available. 

Of  the  world's  crop  of  3,500,000,000  to  4,000,000,- 
000  bushels,  Europe  was  producing  more  than  half 
before  the  war.  Russia  was  producing  nearly  as 
much  as  the  United  States,  while  France,  with  an 
average  of  more  than  300,000,000  bushels,  was  ex- 
ceeding the  output   of   Canada,    and   Italy,   Austria- 


Table  9  —  Wheat  Crop  of  thi  World  and  Those  of  the  United 

States  and  Canada 


Year 


World  total 


United  States  and  Canada 


bushel  8 

190ft  8,482,688,000 

1907  3,133,965,000 

1908  3,183,161,000 

1909  3,583,019,000 

1910  3,574,935,000 

1911  3,538,794,000 

1912  3,792,451,000 

1913  4,127,437,000 

1914  3,606,428,000 

1915  4,127,686,000 

1916  Not  available 

1917  Not  available 


Bushels 

867,066,000 
726,778,000 
777,036,000 
903,933,000 
785,111,000 

887,256,000 

954,426,000 

995,097,000 

1.052,297,000 

1,452,548,000 

899,099,000 
882,558,000 


Per  cent 
of  total 

25.2 
23.2 
24.4 
25.2 
21.7 

23.7 
25.2 
24.1 
29.2 
85.2 


Hungary,  Germany  and  Spain  were  following  in  about 
the  order  named,  each  exceeding  100,000,000  bushels 
annually.  Outside  of  North  America  and  Europe 
the  largest  crops  were  grown  in  British  India,  which 
averaged  about  350,000,000  bushels  yearly,  and 
Argentina,  which  averaged  about  half  as  much. 

Because  of  the  war  full  figures  have  not  been  avail- 
able since  1915.  Therefore  Talble  9  is  incomplete  for 
1916  and  1917,  the  latest  years  for  which  the  Canadian 
figures  were  available  when  this  chapter  was  written. 

Exports  and  Imports  of  Grain 

It  has  been  asserted  frequently  that  on  account  of 
the  impoverishment  of  the  soil  and  the  diversity  of 
crops  less  grain  is  being  grown  in  this  country  and 
Canada  than  formerly.  It  has  been  further  asserted 
that  the  exportation  of  grain  from  the  two  countries 
is  decreasing,  and  that  the  time  will  soon  come  when 
existing  facilities  will  be  more  than  ample  to  take 
care  of  the  movement.  Table  8  and  Fig.  1  dispose 
of  the  first  assertion,  and  the  second  is  refuted  almost 
as  effectively  by  Table  10  and  Fig.  2.  Table  10,  with 
certain  approximations  for  the  earlier  years,  for  which 
full  data  were  not  available,  shows  the  amounts  of 
wheat,  corn,  oats,  rye  and  barley,  both  domestic  and 
Canadian,  exported  from  all  United  States  ports 
and  from  Montreal  each  year  for  a  period  of  thirty- 
four  years.  Fig.  2  is  a  graphical  presentation  of  the 
last  column  of  the  table,  with  a  second  trend  curve 
based  on-  averages  for  five-year  periods.  The  heavy 
inicrease   in  exports    during   the  war   was   obviously 


Handling  of  Gbain 


411 


Table  10  —  Exports  in  Bushels  of  Domestic  and  Canadian  Gbain 

from  United  States  Posts  and  Montreal 

Domestic  and 
Domestic  from  Canadian  from  Canadian  from 

Year                    U.  S.  ports         U.  S.  ports*  Montrealf  Total 

1886    148,201,216               t  I  198,201,216 

1887    131,774,387                1  f  176,774,387 

1888     85,558,172                J  f  180,558,172 

1889     131,534,797                t  I  176,584,797 

1890     150,842,484               %  f  195,842,484 

1891     175,845,209                1  ft  220,845,209 

1892    215,476,121                i  §  260,476,121 

1893     177,128,672                f  ft  222,128,672 

1894    117,345,518                J  f  162,345,518 

1895     134,342,123                t  I  179,342,128 

1896    268,326,175                t  17,036,514  305,862,689 

1897    377,755,786               f  25,335,783  423,091,569 

1898     426,744,361                $  36,290,483  483,034,844 

1899     378,649,662                t  28,498,234  427,147,896 

1900     335,964,831                t  28,017,849  383,982,180 

1901     318,701,235                $  21,514,466  360,215,701 

1902    167,735,081     26,140,714  20,198,846  214,074,641 

1903     179,158,397     22,549,878  2*4,745,960  226,454,235 

1904    69,313,852       8,715,329  18,254,083  91,288,294 

1905    175,066,053     11,791,046  21,001,053  207,858,152 

1906     206,451,702     23,568,375  22,808,043  252,828,120 

1907     183,116,250     23,236,755  80,560,350  236,913,355 

1908     140,979,919     24,258,823  29,813,713  194,552,455 

1909     90,924,946     25,571,899  26,406,874  142,903,219 

1910    77,163,135     26,207,660  26,607,635  129,978,480 

1911     99,928,126     35,429,495  29,206,270  164,563,891 

1912     131,677,754     63,708,796  38,561,921  233,948,471 

1913     164,848,046     80,250,100  46,483,673  291,581,819 

1914     :   250,610,380     58,859,602  74,908,866  384,378,348 

1915     398,271,145     91,573,841  48,997,834  533,842,320 

1916     336,651,072  181,483,093  70,192,881  598,327,046 

1917     288,331,508     94,933,084  58,109,886  441,874,478 

1918     291,975,984     30,921,017  59,798,500  382,596,501 

1919  . . . 285,083,569     21,401,524  46,335,835  852,820,928 

•  From    Portland     (Me.),    Boston,    New    York,    Philadelphia    and 
Baltimore. 

t  Via  St.  Lawrence  River  to  Europe. 

t  Not  available,  bnt  estimated  at  -  20,000,000  bushels. 

$  Not  available,  bnt  estimated  at  25,000,000  bushels. 


abnormal,  and  that  during  1896-1901  was  aho  ap- 
parently not  representative.  Otherwise  the  curve  of 
averages  is  almost  horizontal,  and  there  is  certainly 
no  evidence  that  the  foreign  trade  is  disappearing. 

The  proportions  of  the  five  principal  grains  ex- 
ported are  available  only  with  respect  to  the  domestic 
grain  shipped  from  domestic  ports.  Table  11  shows 
the  average  amounts  of  sucfh  grain  for  ten  fiscal  years 
ended  June  30,  1918.     The  figures  are  exclusive  of 

Tablb   11 — Approximate  Average   Annual  Exports  or  Domestic 
Grain  in  Bdshbls   from  the  United  States 

Wheat   97,000,000 

Corn    48,000,000 

Rye    6,000,000 

Oats 43,000,000 

Barley   14,000,000 

Total   208,000,000 


wheat  and  rye  flour  and  corn  meal,  which  in  the  same 
period  averaged  about  14,000,000  barrels  or  perhaps 
60,000,000  bushels.  From  20  to  90  per  cent,  averag- 
ing perhaps  40  per  cent,  of  the  wheat  goes  out  as  flour. 
An  average  of  11,500,000  pounds  of  bread  per  year 
is  also  exported. 

Table  12  shows  figures  corresponding  to  Table  11 
for  such  grains  as  were  imported,  based  on  six  calendar 


Table    12  — Approximate   Average  Annual   Imports   of   Grain    in 

Bushels  to  the  United  States 

Wheat    11,000,000 

Corn 6,000,000 

Oats   4,000,000 

Total   21,000,000 
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Fro.  2  —  Exports  by  Years  from  the  United  States  and  Montreal  of  Wheat,  Corn,  Oats,  Rye  and  Barley 
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years  ended  1918.  It  shows  that  the  importation  is 
small  compared  with  the  exportation.  About  1,800,- 
000  bushels  per  year  of  the  imported  grain  was  re- 
exported. 

Figures  assembled  by  the  Department  of  Com- 
merce for  some  twenty  years  ended  June  30,  1918, 
show  what  countries  received  the  wheat,  flour,  Indian 
corn  and  Indian  corn  meal  of  domestic  production 
each  year  from  the  United  States.  Prior  to  the  begin- 
ning of  the  war  in  1914  the  United  Kingdom  was 
receiving  more  of  all  these  products  than  any  other 
country.  From  1896  to  about  1906  the  United  King- 
dom took  approximately  55  per  cent  of  the  wheat  and 
wheat  flour  and  40  per  cent  of  the  corn  and  corn  meal. 
From  that  time  until  the  beginning  of  the  war  the  per- 
centages of  both  fell  to  about  34  per  cent. 

More  than  50  per  cent  of  the  total  amount  of  wheat 
exported  from  these  six  ports  was  Canadian  wheat, 
despite  the  fact  that  the  domestic  crop  was  more  than 
three  times  the  Canadian  crop.     This   is  probably 


Tabu  15  —  Exports  in  Bushels  of  Domestic  and  Canadian  Wheat 

from  Montreal  and  Five  of  oub  North  Atlantic  Ports  During 
1913 

Domestic  Canadian 

Port                                            wheat  wheat  Total 

Montreal   •6,871,716  26,884,373  83,706,089 

Portland    182.072  8,223,463  9,405,035 

Boston 0,678,052  14,334,982  20,012,984 

New  York t26,402,769  22,616,900  49,019,674 

Philadelphia   7,164,386  12,797,843  1?'9«2,229 

Baltimore   13,350,162  12,690,009  26,690,009 

Total  for  six  porta 59.649,157  97,497,020  158,796.520 

Total  yield 763,380,000  231.717,000  990,097,000 

*  Via  St  Lawrence  River  to  Europe. 
t  Includes  imports  re-exported. 


Further  light  on  the  amount  of  both  domestic  and 
Canadian  grain  that  crosses  the  international  bound- 
ary line  before  being  exported  to  other  continents 
is  shed  by  Table  15.  The  table  covers  wheat  only 
and  applies  to  the  year  1913. 

Local  Consumption 

Comparison  of  the  receipts  and  exports  of  grain 
for  a  period  of  years  at  the  Port  of  New  York  will 


Table  13  —  Exports  in  Bushels  from  Various  Eastern  and  Gulf  Ports  During  1912 

Ybar        Portland   (Me.)        Boston  *NewYork       Philadelphia        Baltimore 

1?12 7,012,691         14,205.553        53.524,291         19,442,873        33,777,953 

1013 11,038,950        25,688,077        65.465,591         22,656,428         46,857,884 

JJ}14 9,228,819         17,280,998         61,845,630         22,577,404         51,250,505 

1915 14.481,509        15.879,101  126,614,627        44,605,596        90,172,864 

Jdl? 39.270,139        29.192,938  153,963,432        48,642,479      119,434,917 

1J17 12,055,723         24,286,700  119,591,065        44,169,050         68,617,933 

1918 20,757,223         13,484,055         63,393,132         28.886,197         31,929,846 

Total 113,845,054       140,017,422  644,397.768      230,980,027      442,041,902 

Average...       16,263,579        20,002,489        92.056,824        32,997.147        63.148,843 

*  Includes  imports  re-exported.  t  Includes  Norfolk  for  1912  and  1913. 


-1918  or  Domestic  and  Canadian  Wheat,  Corn,  Oats,  Rtr  and  Barley 


tNewport  News 
7,681,509 

1,796,776 
62,812,467 

50,993.331 
32,676,019 
14,790,299 


Mobile 

1,045,535 
1,121,857 
1,219,221 
1,518,873 

1.587,911 
806.640 
544.147 


New  Orleans 

11,718,441 
18.642,556 
34,655.515 
35.508. 510 

29,148.124 
41,399,394 
44,248,128 


Galveston 

8.401,770 
13,626,722 
36,010,121 
33,494.604 

24,269,253 
15.950,882 
11,031,603 


180,293,346      7,344,184      215,320,668 
25,756,192       1,049,169        30,769,095 
X  To  Europe  via  St.  Lawrence  river. 


142,784,955 
30,397,850 


X  Montreal 

38,561,921 
46,483.673 
74,908.366 
43,998.224 

70,192,881 
58.109.SSe 
59,826,197 

392,081,140 

56.011,532 


explained  by  the  larger  population  of  the  United 
States  and  the  consequent  larger  amount  of  wheat 
consumed  at  home. 

Netherlands,  Germany  and  Belgium  were  the  next 
principal  consignees  of  wheat,  each  receiving  perhaps 
8  per  cent  of  the  total.  The  eastern  provinces  of 
Canada,  France  and  Portugal  received  lesser  amounts. 

Expokts  by  Poets 

Table  13  shows  the  exports  by  years  from  1912- 
1918  inclusive  of  the  five  principal  grains  from  the 
nine  chief  Atlantic  and  Gulf  grain  ports  of  the  United 
States,  and  also  from  Montreal.  Table  14  separates 
the  exports  from  New  York  into  five  grains.  Both 
tables  include  Canadian  as  well  as  domestic  grain, 
and  the  New  York  figures  also  include  a  small  amount 
of  imports  re-exported. 


give  us  some  idea  of  the  amount  locally  consumed. 
Jt  indicates  that  the  average  yearly  consumption  is 
about  as  follows:  Wheat,  8,000,000  bushels;  corn, 
4,000,000  bushels;  oats,  13,000,000  bushels;  rye, 
80,000  bushels;  barley,  800,000  bushels. 

How  the  Grain  Moves 

Grain  cannot  move  directly  from  the  farmer's  barn 
to  the  seaboard  elevator,  because  of  the  commercial 
considerations  of  financing  and  handling  sizable  lots. 
As  a  rule  the  grain  is  delivered  by  the  producers  to 
one  of  the  multitude  of  trackside  elevators  scattered 
through  the  grain-growing  district.  Some  of  these 
elevators  are  operated  independently,  while  many  of 
them  are  in  the  hands  of  large  operating  companies. 
A  goodly  portion  of  the  grain  is  taken  to  the  immense 
mills  of  the  northwest  and  ground  into  flour  or  meal, 


Table  14  —  Total  Exports  from  New  York  in  Bushels  During  1912-1918  or  Wheat,  Corn.  Oats,  Rye  and  Barley 

Year  Wheat  Corn  Oats  Rye                      Barley 

1912 38,240,639  5,078,788  5,704,534  190.472  4,309,858 

1913 49,019,674  5,853,799  4,352,191  723,910  5.516,017 

1914 40,859,575  3,910,139  10,568,667  1.846,345  4,680,904 

1915 91,907,601  9,687,369  17,559,003  1,981.508  5.479,146 

1916 115,508,960  8,078,678  18,090,293  365,659  11,419,842 

1917 71,512,351  12,229,035  25,445,485  2,895,141  7,509.053 

1918 28,924,324  6,008,778  18,482,467  4,260,204  5,717,359 

Total "~  435,973,124  50,846,586  100.202,640  12,763,239  44,612,179 

Average 62,281 ,875  7,263,798  14,314,663  1,823.320  6,373,168 


Total  grain 

53.524,291 

65,465,591 

61.845.630 

126,614,627 

153,963,432 

119,591,065 

63.393,132 

644,397,768 

92,056,824 
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so  that  it  does  not  ente::  into  this  phase  of  our  investi- 
gation. More  of  it,  after  a  period  of  storage  depend- 
ing mainly  on  market  conditions,  is  moved  to  one  of 
the  immense  terminal  elevators  of  the  Middle  West, 
at  Chicago,  Milwaukee,  Duluth,  Fort  William  or  Port 
Arthur  on  the  Great  Lakes,  or  at  one  of  a  few  inland 
cities,  notably  St.  Louis  and  Kansas  City. 

At  the  Middle  West  elevator  the  grain  —  that  is 
to  say,  such  of  it  as  is  to  be  exported  or  consumed 
in  the  populous  eastern  district  —  may  be  stored  for 
a  period  depending  on  the  market  and  other  condi- 
tions, or  it  may  be  immediately  transferred  for  resrhip- 
ment.  If  it  is  for  export  it  may  be  loaded  on  cars 
and  moved  to  any  one  of  the  ten  or  twelve  ports  from 
Montreal  to  Galveston  that  are  equipped  to  'handle  it, 
or  use  may  be  made  of  the  cheap  transportation 
afforded  by  the  Great  Lakes,  and  it  may  be  hauled 
partly  or  even  wholly  to  tidewater  by  boat.  Grain 
for  local  consumption  at  New  York  may  come  from 
the  Middle  West  elevators  wholly  by  rail,  by  Great 
Lakes  steamers  to  Buffalo  or  some  other  lake  port 
and  thence  by  rail,  or  by  Great  Lakes  steamers  to 
Buffalo  and  thence  by  the  New  York  Barge  Canal. 

Facilities  fob  Working 

Commercial  practice  calls  for  elaborate  machinery 
for  handling  grain  at  the  storage  and  transfer  points. 
The  up-to-date  elevator  must  not  only  have  bins  for 
storing  the  grain  for  considerable  periods  and  keep- 
ing wheat  from  oats  and  rye  from  barley,  but  it  must 
have  a  large  number  of  bins  to  accommodate  ship- 
ments whose  identity  must  be  preserved.  This  grain 
is  known  as  "  I.  P.  grain "  and  constitutes  a  consider- 
able percentage  of  the  total.  Other  shipments  re- 
ceived at  the  same  time  can  be  mixed,  but  machinery 
is  required  for  mixing  the  grain  and  also  for  drying, 
cooling  and  otherwise  "working"  it,  and  there  must 
be  facilities  for  sampling  and  weighing  it. 

The  requirements  have  given  rise  to  the  modern 
type  of  elevator,  in  which  the  grain  is  "elevated,"  by 
conveyors  or  suction  pipes  or  both,  from  pits  under 
freight  cars  or  from  the  holds  of  barges  to  bins  high 
in  the  air,  whence  gravity  performs  a  large  part  of 
the  work  of  moving  it  through  the  various  processes 
and  ultimately  discharging  it  through  spouts  into  the 
holds  of  ships  or  barges,  or  into  cars  or  trucks. 
Gravity  may  be  assisted  en  route  by  belt  or  other 
cross  conveyors,  or  additional  vertical  conveyor  or  suc- 
tion pipes.  Cleaners,  coolers,  driers,  separators,  clip- 
pers and  bagging  machines  may,  in  the  most  complete 
elevators,  bring  up  a  large  total  of  equipment. 

The  Erie  elevator  at  Jersey  City,  though  lacking 
the  complete  and  modern  equipment  of  some  of  the 
new  plants  at  other  points,  is  typical  of  the  facilities 
at  the  Port  of  New  York.  The  grain  is  sampled  and 
graded  at  the  cars.  Two  tracks  run  into  what  is 
known  as  the  work  house,  into  which  the  cars  are  run 
in  strings,  the  tracks  being  drawn  and  filled  alter- 
nately. The  grain  is  removed  from  the  cars  by 
gravity   and   power  shovels   into   hoppers  under  the 


tracks,  whence  it  is  hoisted  by  vertical  bucket  elevators 
or  suction  pipes  to  the  top  of  the  building  and  there 
discharged  into  large  receptacles  called  garners. 
From  the  garners  the  grain  falls  as  needed  into  a 
weighing  hopper,  whence  it  falls  through  a  system  of 
pipes  into  the  appropriate  bin.  When  withdrawn 
from  storage  it  is  allowed  to  fall  by  gravity  from  the 
bin  through  a  discharge  spout  into  the  barge  or  ship, 
or  it  may  be  elevated  if  necessary  for  discharge  into 
a  ship  or  for  any  horizontal  distance  which  may  have 
to  be  overcome,  the  conveying  tubes  being  sloped  for 
the  purpose.  Ships  loading  alongside  the  elevator 
carry  no  other  kind  of  cargo. 

Many  variations  are  possible  in  this  routine.  The 
grain  may  be  cleaned,  cooled,  dried,  mixed  or  other- 
wise worked  at  any  time  between  receipt  and  final  de- 
livery. For  cooling  and  sometimes  for  drying  it  is 
run  out  into  a  cooler  floating  alongside  in  the  south 
slip  and  finally  elevated  bad:  into  the  bins.  South 
American  or  other  imported  grains,  having  been  un- 
loaded from  the  ships  into  barges  and  brought  to  the 
elevator,  aire  transferred  into  the  elevator  bins  by 
means  of  a  "marine  leg"  and  conveyor  gallery  and 
finally  loaded  into  lighters  or  ships  alongside  or  into 
cars  in  the  house  for  outward  shipping.  Salvage 
grain  (which  has  been  submerged  and  saturated)  is 
brought  to  the  drier  in  barges,  and  is  dried,  cooled  and 
run  into  the  bins.  Grain  in  barges  loaded  at  any 
other  point  in  the  harbor  may  be  brought  here  for 
su<?h  working  as  is  necessary. 

Elevators  are  large,  more  or  less  isolated  structures, 
and  in  the  past  they  have  been  constructed  largely 
of  wood.  In  consequence  numerous  large  elevators 
have  been  destroyed  by  fire,  and  as  the  individual 
plants  are  few  in  number,  fires  may  seriously  handicap 
the  grain-handling  capacity  of  the  community.  The 
recent  tendency  is  toward  fire-resisting  construction. 

Routes  foe  Grain 

The  principal  terminal  elevators  of  the  Middle- 
West  district  are  on  the  Great  Lakes.  The  Missis- 
sippi River  has  not  been  used  to  any  extent  for  ex- 
port shipments  since  1903,  and  grain  reaches  the  Gulf 
ports  almost  entirely  by  rail.  A  large  part  of  the 
grain  for  the  Atlantic  seaboard,  however,  leaves  the 
Middle-West  elevators  by  water.  New  York  and 
Montreal  are  the  only  tidewater  ports  to  which  the 
entire  journey  can  be  made  by  water;  Montreal  is 
the  only  one  that  can  be  reached  by  ships  sailing  from 
Chicago  or  Duluth,  and  only  ships  of  small  draft  can 
make  the  entire  trip  to  Montreal,  as  the  depth  of 
14  feet  over  lock  sills  controls  the  draft. 

There  are  several  reasons  why  export  grain  from 
elevators  at  a  few  Middle-West  Cities  proceeds  by 
such  widely  divergent  routes.  Evidently  no  port  has 
a  preponderating  advantage  over  all  others.  New 
York,  with  almost  50  per  cent  of  the  country's  export 
trade  in  general,  has  only  20  per  cent  of  the  grain 
trade.  To  learn  why  it  does  not  have  more  we  must 
compare  facilities  at  the  ports,  routes  to  them,  ship- 
ping conditions  from  them,  rates,  despatch  and  other 
conditions. 
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Facilities  at  New  York 

Facilities  for  handling  grain  at  the  Port  of  New 
York  are  inferior  to  those  at  a  number  of  other  ports. 
Other  ports  have  large  elevators  with  up-to-date 
equipment  for  loading  ships  with  full  cargoes  of  grain, 
or  for  placing  grain  as  supplementary  cargo  without- 
interfering  with  the  transferring  of  general  cargo. 
New  York  depends  for  similar  service  on  stationary 
elevators  that  are  mostly  smaller,  older  and  less  ade- 
quately equipped  than  those  at  rival  ports,  together  with 
an  expensive  floating-elevator  service,  and  New  York 
has-  until  recently  made  no  worth-while  provision  for 
utilizing  the  advantages  of  the  Barge  Canal  as  a  grain- 
handling  medium.  New  York,  which  is  the  focal  point 
for  liners,  is  bound  to  carry  a  large  amount  of  grain  as 
supplementary  cargo  on  those  liners.  That  is  no 
reason  why  the  Port  should  not  make  as  strong  a  bid 
for  the  full-cargo  traffic  as  Baltimore  and  other  ports 
with  few  liners  do.  New  York  has  remained  dormant 
while  the  other  ports  have  progressed. 

The  facilities  of  the  Port  of  New  York  consist 
chiefly  of  three  groups:  Six  elevators  and  a  trestle 
owned  by  the  railroads,  used  both  in  the  export  trade 
and  in  local  distribution;  about  the  same  number  of 
small  private  elevators  used  in  local  distribution,  and 
a  fleet  of  floating  elevators  which  do  nearly  all  of  the 
loading  of  ships. 

New  York  Central  and  West  Shore  Elevators 

The  New  York  Central  and  its  subsidiary,  the 
West  Shore,  have  the  greatest  combined  capacity  and 
probably  the  most  efficient  grain  facilities  at  the  Port. 
They  consist  of  a  fairly  new  and  an  older  elevator 
on  adjoining  piers  at  Weehawken,  and  an  old-  elevator 
at  Sixtieth  Street  and  the  Hudson  River,  Manhattan. 
The  two  at  Weehawken  take  the  bulk  of  the  New  York 
Central's  export  grain,  the  Manhattan  elevator  being 
used  largely  for  local  distribution. 

New  Elevator,  Weehawken  —  The  new  elevator  at 
Weehawken,  put  in  service  in  1905,  has  a  maximum 
storage  capacity  of  2,000,000  bu.  and  a  working  storage 
capacity  of  1,500,000  bu.  Ordinarily  100  cars  can  be 
unloaded  into  bins  or  boats  in  a  10-hour  day,  while 
200,000  bu.  can  be  discharged  from  the  elevator's  bins 
into  barges  or  ships  in  the  same  length  of  time. 

This  elevator  occupies  the  shore  end  of  Pier  7,  which 
is  about  900  x  128  ft  The  elevator  is  about  370  x  100 
ft.  It  has  a  framework  largely  of  concrete,  concrete 
housing  of  the  conveying  system  above  the  tanks,  and 
brick  walls.     It  contains  very  little  wood. 

Cars  are  run  under  part  of  the  elevator  on  two  tracks, 
discharging  into  pits  under  the  tracks,  whence  the 
elevator  machinery  takes  the  grain  up  to  the  bins.  Both 
tracks  are  continued  on  the  pier  about  400  ft.  beyond 
the  elevator.  Seven  or  eight  cars  can  be  unloaded  at 
a  time  from  either  track.  There  are  twelve  discharge 
tubes  on  the  north  side  of  the  elevator  and  eleven  on 
the  south  side.  There  is  a  marine  leg  (for  reaching 
into  the  holds  of  barges  and  drawing  out  their  cargo  of 
grain)  on  the  south  side  close  to  the  east  end.  The 
south  slip  is  used  only  for  harbor  craft.  The  north 
slip,  which  is  between  the  old  elevator  and  the  new,  is 
225  ft.  wide  and  deep  enough  for  ships. 


Electricity  is  the  motive  power  for  the  elevator, 
power  being  derived  from  a  plant  on  the  upland  which 
serves  both  the  new  elevator  and  the  old  one. 

Old  Elevator  Weehawken  —  The  other  elevator  at 
Weehawken  is  about  thirty  years  old.  Its  maximum 
storage  capacity  is  about  1,250,000  bu.  and  its  working 
storage  capacity  about  700,000  bu.  Thirty-five  cars 
can  ordinarily  be  loaded  or  unloaded  in  a  10-hour  day, 
and  50,000  bu.  can  be  discharged  from  the  elevator 
into  vessels  in  the  same  length  of  time. 

The  elevator  is  on  Pier  8,  which  is  about  900  x  155  ft 
The  elevator  itself  is  about  320  x  100  ft,  and  the 
general  layout  is  about  the  same  as  at  Pier  7,  includ- 
ing the  projection  of  the  two  tracks  out  along  the  pier 
east  of  the  elevator.  The  lower  story  of  the  building  is 
brick,  the  body  is  tile,  the  conveying  top  is  covered 
with  sheet  metal  and  the  framing  is  wood.  The  plant 
is  designed  to  accommodate  eight  cars  on  each  track, 
but  the  spacing  of  pits  is  such  that  only  four  or  five 
can  be  handled  at  one  time.  Ships  can  load  at  the 
south  side,  on  which  there  are  sixteen  discharging 
spouts,  some  high  for  ships  and  some  low  for  barges, 
while  only  harbor  craft  can  use  the  north  side,  on  which 
there  are  twelve  spouts. 

In  general  the  old  elevator  is  used  only  for  the  over- 
flow. With  the  same  operating  force  three  times  as 
much  grain  can  be  put  through  the  new  plant  as  through 
the  old.  In  1916  the  quantities  put  through  the  two 
elevators  were  32,000,000  bu.  and  10,000,000  bu. 
respectively. 

Sixtieth  Street  Elevator — The  Sixtieth  Street  ele- 
vator in  Manhattan,  which  is  also  about  thirtv  vears 
old,  is  intermediate  in  capacity  between  the  two  at 
Weehawken,  having  1,500,000  bu.  maximum  storage 
and  900,000  bu.  working  storage  capacity.  It  is  built 
parallel  to  the  river  and  about  43  ft.  from  it  at  a  point 
where  there  are  no  piers.  The  main  structure  is  about 
350x94  ft  Three  tracks  enter  it  from  the  north  but 
do  not  run  through.  It  was  designed  to  handle  ten 
cars  at  a  time,  but  can  ordinarily  handle  only  five  of 
present-day  size. 

A  paved  driveway  extends  along  the  east  side  of  the 
elevators,  and  spouts  and  chutes  for  delivery  into  drays 
are  distributed  along  the  entire  side.  Spouts  on  the 
west  side  lead  to  the  water's  edgej  and  a  slip  also  runs 
in  along  the  south  end  of  the  elevator.  The  water  is 
nowhere  deep  enough  for  ships,  however,  either  in  the 
slip  or  alongside  the  elevator,  and  only  barges  and 
lighters  load  there.  About  half  of  the  grain  handled 
there  is  distributed  locally. 

This  elevator,  which  is  about  thirty  years  old,  was 
originally  built  entirely  of  wood,  but  has  since  been 
faced  with  brick  and  tile.  It  contains  facilities  for 
conditioning  grain,  but  has  neither  drier  nor  cooler. 
It  is  well  equipped  for  bagging  grain,  and  a  large  part 
of  the  local  grain  leaves  the  elevator  in  bags. 

As  far  as  practicable  the  Weehawken  elevators  are 
used  for  the  export  business  and  the  Manhattan  elevator 
for  the  local  distribution.  This  is  not  altogether 
feasible,  however,  for  the  reason  that  grain  is  often 
sold  and  its  destination  determined  after  it  reaches  the 
elevator. 


Handling  of  Grain 


415 


Erie  Elevator 

Only  one  other  elevator  in  the  Port,  that  of  the  Erie 
Railroad  at  Jersey  Oity,  compares  favorably  in  size 
and  capacity  with  the  three  above  described  elevators. 
The  Erie  elevator,  situated  on  a  pier  a  short  distance 
from  the  Erie  passenger  terminal,  has  a  maximum 
storage  capacity  of  about  1,500,000  bu.  and  a  working 
storage  capacity  of  about  1,000,000  bu.  It  is  the  oldest 
elevator  at  the  Port,  having  been  built  in  1880,  but  is 
one  of  the  busiest.  The  elevator  can  unload  about  85 
cars  per  10-hour  day  and  can  discharge  about  140,000 
bu.  in  the  same  time  into  a  ship  or  lighter. 

The  elevator  is  mainly  of  wood.  It  has  two  receiv- 
ing tracks,  each  of  which  holds  eight  cars.      It  has  a 


forced  concrete,  with  electricity  as  the  motive  power. 
It  has  a  working  capacity  of  from  250,000  to  350,000 
bu.  It  has  two  tracks  with  pits  for  discharging  grain 
from  two  cars  at  a  time  on  either  track.  It  has  facili- 
ties for  working  the  grain  and  bagging  it. 

Only  barges  can  land  alongside  either  of  these  ele- 
vators, and  they  are  quite  inadequate  in  size  or  capacity 
for  any  considerable  volume  of  business. 

Lackawanna  Gbain  Trestle 
Instead  of  an  elevator  the  Lackawanna  Railroad  has 
an  elevated  grain  trestle  on  a  pier,  with  three  discharg- 
ing sheds.     The  cars  are  pushed  up  a  steep  incline  at 
the  shore  end  of  the  pier  and  there  switched  to  either 


i   Elevators   in   New   Jersey   Waterfront   Yard  —  Ships  Can    Receive  Cargo  Here  Direct 


large  number  of  small  bins,  and  virtually  all  of  the 
usual  facilities  of  a  terminal  elevator.  There  is  deep 
water  on  the  north  side  of  the  pier  only.  There  are 
numerous  discharge  spouts  both  sides  of  the  elevator, 
a  number  of  those  on  the  north  side  being  high  to 
permit  loading  into  ships.  There  is  a  marine  leg  on 
the  south  side  of  the  pier,  with  an  elevated  gallery 
carrying  a  belt  conveyor  and  leading  to  the  elevator 
proper. 

This  elevator  is  leased  to  the  Erie  Elevator  Com- 
pany, which  operates  it  as  a  public  elevator. 

Lehigh  Valley  Elevators 
The  Lehigh  Valley  Railroad  has  two  small  elevators 
at  Black  Tom.  The  older  one,  about  seventeen  years 
old,  is  a  small  frame  building  erected  for  the  sole  pur- 
pose of  transferring  grain  from  cars  to  barges.  There 
are  twelve  bins  for  stabilizing  the  movement,  but  not 
of  sufficient  capacity  for  storage  purposes.  Two  tracks 
lead  into  the  elevator,  and  four  cars  can  he  unloaded  on 
either  track.  On  the  water  side  are  discharge  spouts. 
An  elevated  conveyor  gallery  connects  the  older  elevator 
with  the  newer  one.  Steam  is  the  motive  power. 
The  newer  elevator  was  built  in  1913.     It  is  of  rein- 


of  two  tracks,  whence  they  run  by  gravity  to  the  outer 
end  of  the  pier.  One  of  the  unloading  aheds  holds 
three  cars  on  each  track;  each  of  the  other  two  hold 
four  cars  on  each  track.  The  cars  can  be  stopped  in 
any  ghed  and  electric  shovels  unload  them  into  hoppers, 
whence  spouts  lead  to  lighters. 

At  the  outer  end  of  the  pier  the  cars,  still  moving 
by  gravity,  are  switched  to  a  return  track  which  brings 
them  back  to  the  shore. 

•  These  facilities  are  obviously  serviceable  only  for 
the  immediate  transfer  of  grain  from  car  to  vessel.  If 
the  grain  must  be  stored  it  is  stored  in  barges.  If  it 
must  be  worked  it  is  taken  to  the  Erie  elevator.  The 
plant  is  not  adapted  to  the  loading  of  ships.  It  is 
capable  of  unloading  from  100  to  150  cars  per  10-hour 
day. 

Each  of  these  railroads  has  a  fleet  of  grain  barges, 
and  each  charters  additional  barges  from  timB  to  time 
to  handle  the  business.  G-rain  is  often  stored  in  bargeB 
for  a  considerable  period.  The  barges  are  used  both 
in  local  distribution  of  the  grain  and  in  transfer  of 
export  grain  to  shipside,  where  it  is  handled  by  floating 
elevators. 

A  few  years  ago  the  Pennsylvania  Railroad  had  an 
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elevator  at  Jersey  City.  It  was  old  and  not  very  well 
equipped.  With  the  completion  of  the  large  elevator 
at  Philadelphia  the  Pennsylvania's  grain  business  was 
diverted  to  that  point,  and  the  Jersey  City  elevator 
was  torn  down. 

Private  Elevators  for  Local  Distribution 

Talble  13  gives  characteristics  of  the  five  private  ele- 
vators for  local  distribution  recognized  by  the  New 
York  Produce  Exchange.     The  five  are  similar  in  use. 


Table  13  —  New  York's  Private  Elevators  for  Local  Distribution 

Transfer 
capacity 
Storage      per 
capacity,    hour, 
bu.  bu. 

Payne's Foot  of  East  129th  st., 

Manhattan W.  H.  Payne 100,000 

Brooklyn Foot   of  East   avenue, 

Hunter's  Point Brooklyn  Elevator 

A  Milling  Co....      55,000 
Clark  6  Allen's. . .  Foot  of  East  32d  St., 

Manhattan Clark  6  Allen 275,000 

8haw  6  TruesdeU.  Second  st.  and  Gowanus 

canal,  Brooklyn Shaw  A  TruesdeU. .    100,000 

Blake's 642  West  34th  St.,  Man- 
hattan  Thos.  E.  Blake. . . .      50,000 


2,500 


5,500 
3.500 
2,000 
2,000 


580,000 


Part  of  Clark  &  Allen's  plant  is  "  regular "  —  that  is, 
it  is  a  public  warehouse — but  on  account  of  its  size, 
location  and  lack  of  certain  facilities  it  cannot  be  prop- 
erly considered  available  for  any  movement  through 
the  Port. 

All  of  these  elevators  except  Blake's  have  marine 
legs,  storage  bins  and  a  few  facilities  for  working 
grain.  Blake's  is  reached  only  over  the  New  York 
Central. 

Floating  Elevators 

A  necessary  institution  in  the  grain  export  business 
as  conducted  at  the  Port  of  New  Yoik  at  the  present 
time  is  the  floating  elevator.  Until  soifle  ten  years 
ago  virtually  all  of  the  grain  exported  from  New  York 
went  in  liners  carrying  general  cargo.  Such  grain 
cannot  be  handled  over  the  pier,  nor  can  it  be  taken 
economically  with  ship's  gear  from  barges.  The  float- 
ing elevator  consists  essentially  of  a  hull  which  carries 
a  marine  leg  and  a  system  of  discharge  spouts.  Grain 
barges  are  towed  to  the  ship's  side  and  the  floating 
elevator  runs  or  is  towed  alongside  and  transfers  the 
grain  over  the  side  of  the  ship. 

At  present  there  are  ten  such  floating  elevators  in 
the  Port,  of  which  six  are  self-propelled  and  four  non- 
self-propelled.  The  majority  of  them  are  old,  but  not 
antiquated.  Three  of  the  number  are  able  to  load 
grain  in  the  largest  grain-carrying  berth  vessels  that 
enter  the  Port.  Some  of  them  have  a  few  facilities  for 
working  grain,  while  all  have  some  means  for  weighing 
it.  Each  elevator  has  a  transfer  capacity  of  from 
10,000  to  12,000  bu.  per  day. 

These  floating  elevators  are  also  used  for  unloading 
the  small  amounts  of  grain  received  at  this  port  in 
ships. 

At  one  time  there  were  four  or  five  companies  operat- 
ing floating  elevators.  There  is  now  only  one.  It  has 
been  in  continuous  operation  since  1891.     It  has  pros- 


pered, but  the  Commission  finds  no  reason  to  believe 
that  its  practices  are  unfair.  The  Commission  believes, 
however,  that  any  normal  increase  in  the  exports  will 
be  in  full  cargoes.  At  the  same  time  the  loading  of 
general  cargo  and  grain  on  lighters  could  be  co-ordi- 
nated as  at  Montreal  at  several  points  by  means  of 
elevators  on  the  upland  reached  by  railroad  cars,  and 
connected  with  the  piers  by  overhead  conveyor  galleries. 

Proposed  Cowan  us  Bay  Elevator  for  Barge  Canal 

The  law  providing  for  the  grain  elevator  at  the 
Gowanus  Bay  Barge  Canal  terminal  does  not  specify 
its  size  but  implies  that  it  shall  be  as  large  as  can  be 
built  within  the  sum  of  $2,500,000  authorized.  It  is 
understood  that  there  are  contemplated  two  marine 
towers,  storage  for  about  2,500,000  bu.,  galleries  for 
conveying  the  grain  out  over  the  pier  shed  now  being 
constructed,  and  a  system  of  chutes  from  the  galleries, 
as  at  Montreal.  It  is  stated  that  the  elevator  will  be 
of  the  latest  and  best  design,  that  the  entire  storage 
space  will  be  available  for  working  the  grain  and  that 
all  suitable  accessories  will  be  installed.  One  feature 
is  to  be  facilities  for  elevating  grain  from  inbound 
vessels  and  loading  it  into  canal  barges  for  movement 
into  the  interior. 

The  initial  contract  is  in  force  for  channel  excava- 
tion and  construction  of  foundations. 

Total  Storage  Capacity  op  the  Port 

Disregarding  the  capacities  of  perhaps  150  grain 
barges  in  which  grain  is  stored  for  considerable  periods 
in  New  York  Harbor,  the  storage  capacity  in  bushels 
of  the  Port's  grain  facilities  is  approximately  as 
follows : 


Storage 

C&DfLCitY 

^6w  Yo ArVrt0ralleVat0" 8.250,000 

^ie  Central 1,50oIoO0 

Lehigh  Valiey,'  tW  elevators !  \\\\\\\\'.'.:\\\:\\\ *  ioo*  ooo 

Private  elevators  for  local  distribution 580 1 000 

Proposed  Gowanus  Bay  elevator 2*. Soo',000 

9,730,000 


Fire  Hazard 

The  fire  hazard  previously  referred  to  is  pronounced. 
The  larger  of  the  Lehigh  Valley  elevators  is  the  only 
one  in  the  Port  that  can  be  considered  fireproof. 
Because  of  the  small  capacities  of  the  individual  eleva- 
tors a  single  fire  could  not  wipe  out  as  much  plant  as 
has  happened  elsewhere;  but  the  destruction  of  the 
Erie  elevator,  for  example,  would  be  a  serious  handicap 
to  the  Port.  r 

Facilities  at  Other  Ports 

Boston — Boston  has  an  elevator  capacity  of  about 
1,500,000  bu.,  the  facilities  being  owned  by  the  Boston 
&  Albany  and  Boston  &  Maine  Railroads.  By  means 
of  conveyor  galleries  grain  is  carried  along  the  side  of 
some  of  the  piers  and  loaded  into  vessels  at  their  berths. 
Until  1915  grain  was  carried  from  Boston  only  as  part 
cargo  in  berth  vessels,  but  in  the  last  five  years  full 
cargoes  have  been  exported. 

Philadelphia  —  Philadelphia  has  two  elevators  built 
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within  the  last  five  years.  One  has  a  storage  capacity 
of  2,000,000  bu.,  the  other  of  1,500,000  bu.  The 
greater  part  of  Philadelphia's  export  grain  is  loaded 
into  full-cargo  vessels  alongside  the  elevators.  Tae 
elevators  are  owned  by  the  railroads. 

Baltimore  —  Baltimore  has  an  export  storage  capacity 
of  5,100,000  bu.,  and  construction  now  in  progress  will 
add  1,000,000  bu.  In  addition  to  this  there  is  a 
capacity  for  local  distribution  of  555,000  bu.  Fully 
half  of  the  export  capacity  represents  construction  in 
1915,  in  part  replacing  an  elevator  destroyed  by  fire. 
As  at  Philadelphia,  nearly  all  of  the  grain  is  exported 
in  full-cargo  lots,  ships  floating  alongside  the  elevators, 
which  are  all  railroad-owned. 

Baltimore  is  the  natural  outlet  of  the  Baltimore  & 
Ohio  Railroad  for  its  export  grain,  and  Philadelphia 
aid  Baltimore  are  the  natural  outlets  for  the  Pennsyl- 
vania Railroad.  The  two  roads  have  developed  ex- 
tensive elevator  facilities  at  these  points  and  now  have 
none  at  New  York.  The  differential  rates  these  ports 
enjoy  save  the  roads  the  necessity  of  meeting  the  New 
York  competition  with  a  longer  haul  over  the  crowded 
lines  leading  to.  New  York. 

Newport  News — Since  the  burning  of  an  elevator 
in  1915  Newport  News  has  had  only  one  elevator,  with 
a  storage  capacity  of  about  1,000,000  bu.  It  is  rail- 
road-owned. Grain  is  exported  from  Newport  News 
in  full  cargoes,  ships  loading  alongside  the  elevator. 

Until  a  few  years  ago  a  small  amount  of  grain  was 
exported  from  Norfolk,  but  this  movement  has  ceased. 
Montreal  —  Montreal  has  more  and  better  equipped 
elevator  capacity  than  any  of  our  ports.  Its  seven 
elevators  have  a  combined  capacity  of  11,320,000  bu. 
Only  two  of  these  are  railroad-owned.  The  two  largest, 
with  respective  capacities  of  4,000,000  and  2,600,000 
Lu.,  are  operated  by  the  Harbour  Commission. 

Little  grain  is  exported  from  Montreal  in  full  car- 
goes, most  of  it  being  handled  on  liners  as  supple- 
mentary cargo.  Originally  the  transfer  between  barge 
and  ship  was  effected  by  floating  grain  elevators 
operated  by  the  Harbour  Commission.  The  same  need 
for  a  Barge  Canal  that  is  now  perceived  at  New  York 
with  respect  to  the  Barge  Canal  l>ecame  apparent, 
and  the  Harbour  Commission  built  stationary  elevators 
on  the  hinterland  back  of  general-cargo  piers,  whence 
the  grain  could  be  brought  to  the  piers  and  loaded  upon 
the  ships  at  their  berths  by  means  of  the  conveying 
galleries  previously  mentioned.  This  arrangement  has 
greatly  stimulated  the  movement  of  grain  through  the 
port.  The  Harbour  Commission  still  has  seventeen 
floating  elevators  available,  but  relies  mainly  on  the 
land  elevators. 

New^  Orleans  and  Galveston  have  facilities  compar- 
able with  those  of  some  of  their  Atlantic  competitors, 
and  it  is  evident  that  in  proportion  to  the  general  traffic 
of  the  different  ports  a  number  of  them  are  better 
equipped  to  handle  grain  than  New  York  is. 

Transportation  from  Middle  West  to  Seaboard 

When  we  consider  the  facilities  for  moving  the  grain 
from  the  Middle-West  elevators  to  tidewater,  New 
York  has  an  advantage  over  most  of  the  other  ports, 
but  this  advantage  is  not  so  pronounced  as  to  warrant 
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mdifference  to  the  efforts  of  the  other  ports  to  obtain 
the  grain  traffic. 

Distance  is  hardly  a  factor  in  determining  the  rela- 
tive advantages  of  the  different  ports.  Arcs  of  circles 
passing  through  New  York  with  either  Chicago, 
Duluth  or  Fort  William  as  centers  would  not  pass  far 
from  any  of  the  principal  Atlantic  or  Gulf  grain  ports. 
Baltimore,  Philadelphia,  Montreal  and  Mobile  have 
some  advantage  over  New  York  with  respect  to  Chicago 
(measured  by  the  shortest  rail  line) ;  Montreal,  Mobile 
and  New  Orleans  have  slight  advantages  via  Duluth, 
while  Montreal  is  nearest  to  Fort  William.  The  differ- 
ences in  distances  are  not  great,  however,  nor  are  the 
remaining  ports  at  a  great  disadvantage  in  this  respect. 
New  York's  advantage  lies  rather  in  its  choice  of  rail 
and  water-rail  routes,  and  in  its  opportunity,  shared 
by  Montreal  only,  for  an  all-water  movement  Some 
of  the  ports  rely  on  two  or  three  all-rail  routes  and 
possibly  two  or  three  combination  rail-and-water  lines. 
New  York  has  seven  or  more  all-rail  routes,  five  rail 
routes  from  Buffalo,  and  its  Barge  Canal. 

At  one  time  a  considerable  amount  of  grain  was 
moved  by  boat  down  the  Mississippi  River.  This 
movement  has  been  entirely  discontinued,  and  the  Gulf 
ports  depend  wholly  on  their  rail  connections.  Phila- 
delphia and  Baltimore  are  able  to  utilize  the  advantages 
of  the  Great  Lakes,  transfer  from  steamer  to  car  being 
made  at  Buffalo,  Erie  or  some  point  in  Ohio.  Boston 
is  in  about  the  same  position,  with  a  longer  rail  haul ; 
Boston  also  gets  some  of  Montreal's  winter  grain. 
Portland,  like  St.  John  and  Halifax,  receives  virtually 
all  of  its  grain  by  rail  from  Montreal,  and  only  in 
winter  when  the  lower  St.  Lawrence  is  closed  by  ice. 

Routes  to  Montreal 

Like  New  York,  Montreal  has  a  decided  advantage 
over  the  other  Atlantic  ports  in  that  it  can  receive  its 
grain  either  by  rail  or  by  water.  As  in  the  case  of 
New  York,  the  grain  that  comes  from  the  interior  by 
water  arrives  chiefly  in  barges,  because  the  inland 
waterways  leading  to  the  ports  are  in  part  of  insuffi- 
cient depth  for  large  ships.  A  few  ships  of  small 
draft  make  the  entire  trip  from  Great  Lakes  points  to 
Montreal;  in  general,  however,  grain  for  Montreal 
moved  in  ships  from  Chicago,  Duluth  or  Fort  William 
is  transferred  to  barges  at  Port  Colbourne  on  Lake 
Erie,  at  the  head  of  the  Welland  Canal,  just  as  grain 
for  New  York  is  transferred  at  Buffalo. 

Transfer  at  Buffalo 

Buffalo  is  the  point  of  transfer  for  practically  all 
New  York  grain  except  that  shipped  wholly  by  rail, 
whether  the  transfer  is  to  cars  or  to  barges.  Buffalo 
is  by  far  the  most  important  of  the  transshipment 
points  for  "ex-lake"  grain,  receiving  on  the  average 
nearly  half  as  much  grain  as  passes  through  Chicago 
and  more  than  twice  as  much  as  passes  through  Duluth. 
Only  a  brief  free-storage  period  (10  days)  is  allowed 
at  Buffalo,  however,  so  that  the  grain  must  be  promptly 
transferred  and  reshipped. 

The  railroads  leading  direct  from  Buffalo  to  New 
York  are  the  ones  which  own  such  facilities  as  exist 
at  the  Port  of  New  York,  and  are  in  the  main  able  to 
take  care  of  the  present  flow.     The  Barge  Canal  has 
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Xew  York,  Xew  Jersey  Port  and  Harbor  Development  Commission 


up  to  the  present  time  had  no  facilities  at  the  New 
York  end,  depending  only  on  an  elevator  ostensibly 
operated  as  a  public  elevator,  but  owned  by  a  competing 
railroad.  This  situation  is  being  met  by  the  construc- 
tion of  the  Gowanus  Bav  elevator. 


Ocean  Transportation 

There  are  two  kinds  of  ocean  transportation  for 
grain.  Grain  may  be  exported  as  part  cargo  on  liners 
carrying  general  freight,  or  as  the  entire  cargo  of 
tramp  vessels.  Baltimore  and  Philadelphia  specialize 
in  the  tramp  service.  Montreal  has  no  considerable 
tramp  service  and  exports  most  of  her  grain  by  liners. 
New  York  and  Boston,  relying  chiefly  on  the  liner 
service  until  a  few  years  ago,  are  now  shipping  a  con- 
siderable amount  in  full  cargoes. 

Various  considerations  enter  into  the  relative  desira- 
bility of  the  two  classes  of  service.  Baltimore  and 
Philadelphia,  with  a  comparatively  small  number  of 
liners,  oould  naturally  not  get  the  large  amount  of  ex- 
port trade  they  do  get  except  by  making  it  attractive  to 
tramp  ships.  Xew  York,  with  the  cream  of  the  liner 
service,  will  always  be  able  to  ship  a  large  amount  of 
grain  by  liners,  some  of  it  to  points  not  reached  by 
liners  from  other  American  ports.  The  great  increase 
in  her  total  grain  exports  since  she  began  to  ship  full 
cargoes  is  evidence  enough,  however,  that  the  develop- 
ment of  the  full-cargo  business  has  not  been  made  at 
the  expense  of  the  liner  traffic,  and  should  be  pushed 
to  the  utmost. 

Full  Cargoes 

In  1911  four  full  cargoes  of  grain  were  shipped  from 
Xew  York.  In  1912  and  1913  there  were  twenty-four 
find  twenty  respectively.  In  1914  the  slip  alongside 
the  Erie  elevator  was  dredged  to  permit  ships  to  dock 
there,  and  that  year  seventy-four  full  cargoes  were 
shipped.  In  1916,  when  the  war  was  making  unusual 
demands  upon  our  ability  to  supply  grain,  410  full 
cargoes  left  this  port. 

Rates  and  Charges 

Kates  and  incidental  charges  have  a  vital  bearing 
on  the  routing  of  grain.  At  the  same  time  they  are 
most  difficult  to  regulate  or  even  to  predict.  Ocean 
rates  fluctuated  60  per  cent  over  night  during  the  war, 
although  they  are  more  stable  now. 

In  the  matter  of  all-rail  service,  Xew  York,  Boston 
and  Portland  labor  under  the  handicap  of  the  unfair 
differential  enjoyed  by  Philadelphia,  Baltimore  and 
Newport  Xcws.  In  1913  Baltimore's  advantage  in 
this  respect  was  about  0.65^  per  bushel.  New 
Orleans,  on  the  other  hand,  pays  a  slightly  higher  rate 
than  New  York. 

Because  of  the  disturbing  effect  on  rates  and  charges 
caused  by  the  war,  probably  the  best  conception  of  the 
relative  conditions  at  the  different  ports  can  be  obtained 
if  we  go  back  to  1913.  Changes  in  rates  since  then 
have  been  nearly  horizontal,  and  the  basic  relations 
have  apparently  remained  about  the  same. 


Comparing  New  York's  all-rail  service  with  her  lake- 
and-rail  and  lako-and-canal  service,  we  find  that  while 
the  all-mil  transportation  rate  was  at  that  time  con- 
siderably higher,  this  was  virtually  offset  by  the  addi- 
tional charges  in  the  combination  service  —  elevating 
the  grain  at  the  Middle- West  terminal  elevator;  insur- 
ance, which  was  absorbed  in  the  all-rail  rate;  elevating 
at  Buffalo,  and  in  the  case  of  grain  moved  via  the 
Barge  Canal,  insurance  in  transit  and  trimming  of 
the  barge.  Those  items  amounted  collectively  to  0.8^ 
per  bushel  in  the  case  of  lake-and-rail  service  and  2.8^ 
in  the  case  of  the  lake-and-canal  service,  in  a  total  of 
approximately  8$  per  bushel  from  Chicago  to  New 
York. 

Floating-elevator  service  was  charged  for  at  the  Port 
of  Xew  York  at  the  rate  of  %^f  per  bushel  for  elevating 
the  grain,  to  which  was  added  %(f  per  bushel  for  trans- 
porting the  elevator.  Trimming  the  ship  or  barge, 
working  the  grain,  handling  small  lots  and  overtime 
work  involved  additional  charges.  This  charge  was 
subsequently  only  partly  escaped  when  loading  of  the 
ship  direct  from  the  elevator  became  possible,  inasmuch 
us  the  railroads,  while  transferring  grain  fo  barges  and 
delivering  it  alongside  vessels  free,  make  a  charge  of 
l/2^  J*51"  bushel,  known  as  a  "fobbing"  charge,  for 
transferring  it  to  ships. 

On  the  ocean  the  grain  is  subject  to  a  transportation 
charge  proper,  and  insurance.  The  former  is  based  on 
the  freight  rate  in  the  case  of  a  liner,  and  on  the  charter 
rate  of  the  vessel  in  the  case  of  a  tramp  ship.  In 
general  both  the  transportation  charge  and  the  insur- 
ance were  higher  in  1913  on  tramp  ships  than  on  liners, 
at  both  Xew  York  and  Montreal.  Table  14  gives  a 
comparison  of  the  rates  to  London  from  New  York  and 
Mpntreal  by  liner  and  by  tramp,  for  a  period  of  seven 
months.  It  shows  among  other  things  the  wide  fluctu- 
ations from  month  to  month.  Insurance  is  calculated 
on  wheat  at  $1  per  bushel. 


Table  14  —  Comparison  op  Ocean  Charges  to  London  on  Wheat 
During  Seven  Months  of  1913,  in  Cents  per  Bushel 


Month 
May 


June 


Item 

Rite 7.00 

Insurance *.19 

Total 7.19 


New    Tori- 
Liner       Tramp 


Rate 5 .  .*0 

Insurance •.lO 


July 


Total •"• .  69 

Rate 4.875 

Insurance *.19 


August 


September 


October 


Total H .  065 

Rate 4 .  625 

Insurance *.19 


R.25 
.30 

S.55 


.30 


•7.69 
.30 

7.99 

•8.15 
.30 


Montreal 
Liner   Tramp 

8.625   

.20      


8.825 


•8.25     7.50 
.20     f.31 


8.45     7.81 


•8. 625*8. 625 
.20     t.31 


8.825  8.935 


•7.125»8.625 
.20     t.31 


Total 4.815       8.45 


7.375  8.985 


Rate 

Insurance 


4 .  50 
•.19 


Total 4.69 

Rate 4 .  025 

Insurance • .  19 


7.50 
.30 

7.80 

•6.56 
.325 


•6.75  «8.875 
.20     t.31 


6.95     9.185 


•7.125 
.238 


Total 4.815       6.885       7.363 


November 


Rate 3.125 

Insurance *.19 

Total 3.315 


•5.81 
.35 

6.16 


•7.50 
•.375 

7.875 


Insurance  calculated  on  wheat  at  $1  per  bushel. 

•Average. 

t  Approximate. 
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Tabus   15  —  Comparison  op  Approximate   Total  Transportation    Charges  on  Wheat  prom  Chicago  to  London  by  Various  Routes, 

Dlrino  Sevkn  Months  or  1913,  in  Cents  Per  Bushel 


Via  New  York 

All  rail  and  liner 

Lake,  rail  and  liner 

Lake,  canal  and  liner. 

All   rail  and   tramp 

Lake,  rail  and  tramp.. 

Lake,  canal  and  tramp. 
Via  Montreal 

Liner    

Tramp    

Via  Baltimore 

Tramp     


Route 


May 

15.49 
15.30 
15.68 
16.85 
16.66 
17.04 

15.00 


16.25 


June 

13.90 
13.80 
14.18 


14.42 
13.98 


July 

13.36 
13.17 
13.55 
16.29 
16.10 
16.48 

15.00 
15.11 

15.69 


August     September 


October     November 


13.11 
12.92 
13.30 
16.75 
16.56 
16.94 

13.55 
15.11 

16.15 


12.99 
12.80 
13.18 
16.10 
15.91 
16.29 

13.12 
15.36 

15.50 


13.11 
12.92 
13.30 
15.28 
15.09 
15.47 

13.54 


15.58 


11.61 
11.42 
11.80 
14.46 
14.27 
14.65 

14.  Oo 


13.86 


Table  15  shows  approximately  the  comparative  total 
transportation  charges  on  wheat  from  Chicago  to  Lon- 
don via  New  York,  Montreal  and  Baltimore.  It  shows 
that  the  advantage  of  one  port  over  another  in  the 
matter  of  charges  was  not  great  enough  in  1913  to 
give  any  one  of  these  ports  any  decided  advantage  over 
the  others.  The  same  was  true  of  the  other  grain  ports, 
and  is  true  of  all  of  them  at  the  present  time. 

Table  15  also  appears  to  show  lake-and-canal  traffic 
at  a  disadvantage  at  New  York  as  compared  with  either 
lake-and-rail  or  all-rail  traffic.  It  should  be  borne  b 
mind,  however,  that  these  rates  are  based  on  1913  con- 
ditions, before  the  Barge  Canal  was  opened  for  opera- 
tion. The  average  Erie  Canal  rate  was  then  4.38^ 
per  bushel.  It  is  reasonable  to  believe  that  the  rate  en 
the  Barge  Canal  can  be  reduced  at  least  2f.  Subtract- 
ing 2^  from  each  of  the  canal  figures  in  Table  15  would 
give  the  canal  route  a  decided  advantage  over  every 
other  route  whether  via  New  York  or  via  one  of  the 
other  ports. 

.    Needs  of  the  Port  of  New  York    . 

^  Other  conditions  have  a  bearing  on  the  distribution 
of  grain  exports  through  so  many  ports,  but  they  do 
not  alter  the  fact  that  New  York  gets  as  large  a  share 
as  it  does  less  because  of  its  efforts  to  get  it  than  because 
of  its  natural  advantages;  and  that  it  is  likely  to  get  a 
smaller  percentage  in  the  future  unless  it  bestirs  itself. 

Full  Cargoes  —  There  is  reason  to  believe  that  New 
York's  liners  are  taking  about  all  the  grain  they  can 
handle.  An  increase  in  the  number  of  liners  might 
result  in  a  corresponding  increase  in  the  grain  thev 
carried,  but,  on  the  other  hand,  some  of  the  largest  and 
newest  vessels  carry  no  grain.  Likewise  liner  service 
established  at  other  American  ports  will  attract  grain. 
Certainly  it  is  unsafe  for  New  York  to  continue  to  feel 
that  its  grain  trade  is  automatically  taken  care  of  by 
its  extensive  liner  service.  Its  main  opportunity  of 
the  future  is  in  the  tramp  service,  and  it  behooves  the 
1  ort  to  solicit  it  in  a  more  definite  wav. 

There  is  another  reason  why  New  York  should  favor 
this  trade  m  the  development  of  its  facilities.  Load- 
ing direct  from  elevator  to  ship,  without  the  interme- 
diate floating  service,  is  certainly  the  cheapest  means'of 
transfer.  It  is  feasible  at  Montreal,  where  there  is 
a  comparatively  small  amount  of  developed  waterfront 
and  a  comparatively  small  number  of  berths,  to  serve 
the  principal  general-cargo  piers  by  means  of  convevor 
galleries.  It  would  not  be  feasible  in  New  York  to 
rerve  any  considerable  percentage  of  them,  scattered  as 
they  are  and  will  always  be  over  manv  miles  of  water- 


front.     The  grain  facilities  should  be  concentrated  at 
a  few  points  where  grain  ships  can  load. 

Large  Elevator  for  Joint  Use — While  there  is  ample 
room  for  improvement  of  the  individual  facilities  at 
the  railroads,  the  Port  will  derive  far  greater  benefit 
by  the  construction  of  a  large  elevator  or  series  of  ele- 
vators that  oould  be  used  bv  all  of  the  railroads  from 
the  West  and  by  the  Barge  Canal  as  well.  They  should 
be  located  on  deep  water,  and  the  natural  location  is 
at  or  near  one  of  the  southerly  termini  of  the  proposed 
exterior  belt  line.  They  should  be  fireproof  and  be 
equipped  with  all  of  the  facilities  of  a  modem  terminal 
elevator. 

Barge  Canal  Elevator  on  Gowanus  Bay  —  An  ele- 
vator, also  fireproof,  is  being  built  at  the  Gowanus  Bay 
terminal  of  the  Barge  Canal  for  receiving  and  storing 
canal-borne  grain  and  for  delivering  it  to  barges  and 
ships.  From  it  deliveries  can  be  made  to  cars  for 
Brooklyn,  Long  Island  and  New  England  via  the  pro- 
posed Brooklyn  marginal  railroad  system. 

Elevator  at  Piermont  —  An  elevator  should  be  built 
at  Piermont,  accessible  to  canal  barges  and  to  the  New 
Jersey  railroads  via  the  exterior  belt  line,  for  local 
distribution. 

^  Local  Distribution — Existing  railroad  grain-hand- 
ling facilities,  relieved  of  the  export  grain,  will  prob- 
ably answer  for  the  local  distribution  of  grain  for  some 
time  to  come.  Ultimately  they  will  naturally  be 
replaced  by  more  efficient  elevators  better  placed. 

JVew  York  Barge  Canal — The  New  York  Barge 
Canal  is  a  natural  medium  for  transporting  grain.  It 
needs  (1)  more  barges  and  towing  equipment  of  a  size 
and  capacity  commensurate  with  the  possibilities  of  the 
canal  as  recently  enlarged,  (2)  facilities  at  the  Port  of 
New  York  such  as  have  been  recommended  for  taking 
as  much  grain  as  may  come  through  the  canal  and 
(3)  administration  of  the  canal  in  a  manner  favorable 
to  the  development  of  its  traffic.  Given  these  things, 
the  canal  should  become  the  principal  and  cheapest 
medium  for  bringing  grain  to  New  York  and  should 
more  than  offset  the  advanta^  •  derived  bv  Phil- 
adelphia and  Baltimore  througi  their  differentials,  and 
by  Montreal  through  her  all-water  route  navigable  to 
small  shij>s. 

Terminal  Cliarges  —  The  incidentnl  handling  charges 
at  the  Port  should  be  adjusted.  It  is  unfair  to  deliver 
grain  free  from  elevator  to  barge  and  tow  the  barge 
to  any  point  within  the  lighterage  limits  of  the  harbor 
nnd  yet  charge  half  a  cent  per  bushel  for  merelv  deliver- 
ing the  grain  direct  from  the  elevator  to  the  ship.  This 
fobbing  charge  should  be  reduced  to  just  enough  to 
yield  the  railroads  a  fair  return  on  the  improvements 
necessary  to  make  such  deliverv  possible. 


CHAPTER  30 
Handling  of  Ice 


Ice  is  used  in  large  quantities  at  the  Port  of  New 
York,  and  the  handling  of  it  is  one  of  the  lesser  prob- 
lems of  the  Port.  A  decade  ago,  when  the  New  York 
side  of  the  Port  depended  largely  on  hudson  River 
ice  and  the  owners  of  independent  ice  houses  along  the 
river  were  experiencing  great  difficulty  in  obtaining 

facilities  for  unloading  the  ice  from  the  barges  in 
which  it  arrived,  the  problem  was  more  important  than 
at  present.  Now  the  use  of  manufactured  ice  has 
grown  to  large  proportions,  and  the  producers  of  the 
lesser  amount  of  Hudson  River  ice  being  cut  do  not 
complain  of  the  obstacles  in  the  way  of  unloading  it. 
The  Commission  does  not  feel  it  necessary  to  recom- 
mend any  material  change  in  the  facilities  or  methods 
of  the  present  time. 

Of  the  two  kinds  of  ice,  natural  ice  for  the  Port 
District  is  harvested  along  the  Hudson  River  and 
floated  down  the  Hudson  River  in  barges,  or  is  cut 
from  the  mountain  lakes  of  New  Jersey  and  north- 
eastern Pennsylvania  and  brought  in  by  rail,  while 
so-called  artificial  or  hygeia  ice  is  made  at  a  large 
number  of  plants  in  the  district  —  both  plants  that 
manufacture  ice  solely  and  those  that  produce  it  as  a 
byproduct. 

According  to  a  report  made  to  the  New  York  Legis- 
lature last  year  by  Hon.  B.  B.  Odell,  State  ice  comp- 
troller during  the  war,  1,246,055  tons  of  natural  ice 
and  1,817,800  tons  of  manufactured  ice,  making  a 
total  of  3,063,855  tons,  were  sold  in  New  York  City 
in  1918.  Figures  for  the  New  Jersey  ice  are  not 
available,  nor  are  those  for  the  relative  proportions  of 
natural  and  manufactured  ice.  Figures  furnished  by 
one  of  the  large  ice  companies  for  the  years  1911-1917 
show  an  average  of  about  1,500,000  tons  of  natural  ice 
shipped  annually  from  the  Hudson  River  to  the  New 
York  market.  During  the  open  winter  of  1918-1919 
no  ice  was  harvested  in  the  Hudson  River,  and  the 
supply  in  the  ice  houses  was  at  a  low  ebb  at  the  begin- 
ning  of  the  1919  season.  New  York  did  not  suffer 
an  ice  famine  in  consequence  of  this,  and  it  is  probable 
that  the  deficiency  was  made  up  by  the  artificial  plants. 
It  is  the  Commission's  belief,  therefore,  that  half  of 
the  ice  consumed  at  the  Port  is  artificial  and  that  the 
proportion  of  artificial  ice  is  increasing. 

Natural  Ice 

There  are  about  one  hundred  ice  houses  along  the 
Hudson  River  from  Kingston  to  north  of  Albany.  All 
but  twenty  of  these  are  controlled  by  two  large  com- 
panies. Their  houses  have  an  aggregate  capacity  of 
approximately  2,000,000  tons.  The  twenty  independ- 
ent houses  have  a  capacity  of  about  450,000  tons.  One 
of  the  two  large  companies  has  an  additional  capacity 


of  about  200,000  tons  in  eight  houses  on  lakes  and 
ponds  north  of  New  York  City. 

The  ice  is  brought  down  the  river  in  barges  and 
unloaded  at  " bridges"  on  wharves.  In  1918  there 
were  eleven  bridges  in  operation  along  the  Hudson 
River  in  Manhattan,  fourteen  along  the  East  River 
in  Manhattan,  nine  along  the  Harlem  River  and  eleven 
in  Brooklyn,  Long  Island  City  and  Flushing — a  total 
of  forty-five.  All  but  thirteen  were  controlled  by  the 
two  largest  companies.  Control  of  the  bridges  was 
thus  about  proportional  to  the  capacities  of  the 
respective  companies'  ice  houses,  and  the  Commission 
finds  no  reason  to  believe  that  the  natural-ice  industry 
is  suffering  for  want  of  ice  bridges  accessible  to  the 
independent  producers. 

There  are  five  railroad  ice  depots  in  the  Bronx,  two 
in  Brooklyn,  four  on  Staten  Island  and  one  in  Yonkers. 
The  Bronx  and  Yonkers  depots  are  supplied  from  the 
north,  the  Brooklyn  and  Staten  Island  depots  from 
New  Jersey. 

Two  New  Jersey  companies  control  about  75  per 
cent  of  the  natural  ice  business  on  the  New  Jersey  side 
of  the  Port  District.  These  companies  together  have 
about  thirty  ice  houses  on  the  New  Jersey  and  Pennsyl- 
vania lakes,  with  a  capacity  of  about  1,500,000  ton* 
The  Commission  has  no  precise  figures  as  to  the  amount 
brought  to  the  Port.  It  is  shipped  in  by  rail  in  either 
ice  cars  or  ordinary  box  cars. 

The  business  of  harvesting  and  marketing  natural 
ice  is  somewhat  precarious.  The  amount  that  can  be 
harvested  depends  on  weather  conditions.  Winter  be- 
fore last  none  was  harvested.  Usually  the  ice-cutting 
season  is  brief,  and  it  is  difficult  to  get  labor  for  it. 
To  safeguard  against  open  winters  it  is  desirable  to 
stock  ice  houses  to  capacity  when  this  can  be  done, 
consequently  some  ice  is  usually  held  over  through  the 
entire  year.  Much  of  it  melts.  The  ice  houses  are 
usually  of  frame  construction,  located  at  points  where 
fire  protection  is  inadequate.  Fire  destroys  many  ice 
houses  and  their  contents. 

In  the  marketing  of  the  ice  there  are  additional  risks 
and  losses.  The  barges  are  not  ideal  for  carrying  ice, 
and  much  of  the  ice  melts  coming  down  the  river.  At 
the  ice  bridges  more  is  lost.  It  has  been  estimated  that 
from  the  time  the  ice  is  cut  until  it  S.. weighed  at  the 
ice  bridges  40  per  cent  is  lost  in  meltage. 

It  is  estimated  that  Hudson  River  ice  was  costing 
from  $1.25  to  $1.50  per  ton  in  1918  up  to  and  includ- 
ing delivery  to  the  dealers'  trucks.  The  individual 
items  were  about  as  follows:  Harvesting  and  packing, 
40  to  50  cents;  packing  aboard  barges,  25  to  30  cents; 
towing  to  New  York,  35  to  40  cents;  placing  on  trucks, 
25  to  30  cents. 
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Costs  of  handling  ice  have  mounted  rapidly  in  recent 
years,  especially  labor  costs,  which  constitute  70  per 
cent  of  the  total  cost  for  natural  ice,  as  against  15  per 
cent  for  artificial  ice.  Barge  rentals  have  in  some 
instances  increased  more  than  200  per  cent,  and  towing 
charges  have  likewise  greatly  increased. 

There  is  plenty  of  suitable  water  available  within 
easy  reach  to  provide  the  Port  with  as  much  natural  ice 
as  it  could  conceivably  require,  provided  there  is  suffi- 
cient cold  weather  to  produce  a  good  crop.  It  has 
been  calculated  that  Greenwood  Lake  alone,  frozen  to 
a  depth  of  one  foot,  would  produce  6,100,000  tons,  or 
more  than  twice  the  present  capacity  of  the  Hudson 
River  houses. 

Manufactured  Ice 

There  were  in  1918  eighty-four  plants  in  New  York 
City  and  twenty-two  in  New  Jersey  within  the  Port 
District  for  manufacturing  ice  —  artificial  or  hygeia 
ice,  as  it  is  commonly  called.  The  plants  were  dis- 
tributed approximately  according  to  population,  Man- 
hattan and  Brooklyn  leading  on  the  New  York  side 
with  twenty-seven  and  thirty-one  respectively,  and 
Newark  on  the  New  Jersey  side  with  eight.  The  listed 
capacities  of  the  eighty-four  New  York  plants  totalled 
13,180  tons  daily,  and  of  the  New  Jersey  plants,  1,967 
tons  daily.  There  are  also  twenty-two  plants  in  the 
metropolitan  district  that  make  ice  as  a  byproduct. 
They  have  a  combined  daily  capacity  of  3,155  tons. 
More  than  half  of  the  capacity  of  the  hygeia  ice  plants 
in  Manhattan,  and  a  fifth  of  that  in  Brooklyn,  is  con- 
trolled by  one  of  the  large  producers  of  Hudson  River 
ice.  .  . 

Hygeia  ice  plants  can  be  located  near  the  markets, 
and  the  losses  in  transit  are  largely  avoided.  They 
can  operate  the  year  around,  avoiding  the  still  greater 
losses  of  large  quantities  stored  in  ice  houses.  They 
can  furthermore  be  operated  according  to  the  demand. 
The  fact  that  hygeia  ice  can  be  produced  as  a  byproduct 
of  plants  and  used  primarily  for  other  purposes  is 
another  advantage  the  hygeia  ice  enjoys. 

It  takes  about  300  lb.  of  coal  and  1/5  lb.  of  ammonia 


to  produce  a  ton  of  hygeia  ice.  It  costs  about  $1.50 
a  ton  in  an  electrically  operated  plant  and  a  little  more 
in  a  steam  plant.  Labor  as  previously  stated  consti- 
tutes only  15  per  cent  of  the  entire  cost. 

In  consequence  of  the  advantages  mentioned,  the  pro- 
duction of  natural  ice  is  decreasing  while  that  of  manu- 
factured ice  is  increasing.  Hudson  River  ice  houses 
destroyed  by  fire  are  not  being  replaced,  and  it  seems 
likely  that  the  trend  will  remain  the  same  until  the 
manufactured  ice  far  predominates. 

Marketing  of  Ice 

The  marketing  of  ice  is  about  the  same  whether  the 
ice  is  manufactured  or  natural.  The  consumer  gets 
his  ice  either  from  the  large  producer  direct  or  from 
the  middlemen.  The  middlemen  consist  of  large 
dealers  who  supply  hotels,  butchers  and  other  large  con- 
sumers, and  small  "  cellar  "  dealers,  of  which  there  are 
about  1*200  in  Manhattan  alone.  The  retailers  large 
and  small  go  to  the  ice  bridges,  depots  or  hygeia  plants 
for  their  ice  and  truck  it  away  themselves.  Thence  it 
is  peddled  from  house  to  house  in  the  manner  familiar 
to  all.  Further  losses  take  place  in  the  marketing,  as 
much  as  12  per  cent  of  the  ice  put  on  a  wagon  on  a 
family  route  being  sometimes  lost  from  meltage.  It 
is  not  the  function  of  this  Commission  to  propose  a 
remedy  for  this  condition,  if  there  be  a  remedy  possible. 

Conclusion 

The  main  concern  of  the  Commission  in  the  handling 
of  ice  is  in  the  provision  of  any  needed  waterfront 
facilities.  With  the  diminishing  of  the  Hudson  River 
ice  trade  and  of  the  dependence  of  New  York  on  it, 
the  need  for  those  waterfront  facilities  has  diminished 
correspondingly.  The  manufacture  of  hygeia  ice  at 
inland  points  is  hardly  within  the  scope  of  the  Commis- 
sion. The  same  is  true  of  the  marketing  of  either 
natural  or  hygeia  ice.  Therefore  the  Commission 
makes  no  recommendation  regarding  the  handling  of 
ice. 


CHAPTER  31 
Electric  Power  Plants  and  Power  Supply 


The  large  electric  power  plants  within  the  Port  Dis- 
trict are  the  concern  of  the  Commission  for  two  reasons : 

(1)  Because  electricity  will  be  an  important  factor  in 
the  ultimate  plan  of  the  Commission,  making  it  desir- 
able that  full  information  be  at  hand  relative  to  power 
srtipply  available  continuously  or  in  emergencies,  and 

(2)  because  the  plants  require  a  large  amount  of  fuel, 
the  handling  of  which  is  costly.  As  to  the  first  reason, 
the  Commission  has  found  that  while  a  number  of 
plants  are  available  for  emergency  service,  so  that  the 
automatic-electric  system,  for  example,  would  not  be 
wholly  incapacitated  by  the  failure  of  its  power,  still 
there  is  practically  no  surplus  power  available  for  con- 
tinued use.  The  various  public  utilities  require  all  the 
power  they  generate  and  are  frequently  adding  to  their 
plant.  As  to  the  second  reason,  the  Commission  is 
definitely  of  the  opinion  that  the  prevailing  method  of 
floating  coal  in  barges  to  plants  scattered  at  various 
points  in  the  harbor  is  wasteful,  and  could  well  be  done 
away  with  by  locating  the  plants  in  New  Jersey  and 
transmitting  the  power  electrically  into  New  York. 
This  second  phas?  of  the  subject  is  treated  in  Chapter 
28. 

Existing  Plants  and  Their  Output 
There  are  nine  principal  public-service  companies 
generating  electricity  in  the  Port  District  —  the  New 
York  Edison  Company,  the  Interborough  Rapid  Tran- 
sit Company,  the  Hudson  &  Manhattan  Railroad  Com- 
pany, the  New  York  Central  Railroad  Company,  the 
Pennsylvania  Tunnel  &  Terminal  Company,  the  Brook- 
lyn Rapid  Transit  Company,  the  Brooklyn  Edison 
Illuminating  Company,  the  Richmond  Light  &  Rail- 
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k'lownMH 
100.000 
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30  1,382,445 


105.000 


way  Company  and  the  Puhlic  Service  Corporation  of 
New  Jersey.  Collectively  they  have  thirty  plants  with 
a  capacity  of  1,382,445  kw.,  including  additional  units 
that  were  being  installed  when  these  data  were  col- 
lected, and  a  present  surplus  capacity  of  about  105,000 
kw.     The  accompanying  table  summarizes  them. 

New  York  Edison  Company 
The  New  York  Edison  Company,  with  its  subsidiary 
companies  —  the  United  Electric  Light  &  Power  Com- 
pany, the  New  York  &  Queens  Electric  Light  &  Power 
Company  and  the  Westchester  Lighting  Company  —  is 
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the  principal  producer  of  electric  power  at  the  Port, 
and  the  only  one  which  at  the  present  time  has  any 
appreciable  surplus  capacity.  •  Its  principal  plant  is 
on  the  East  River  and  First  Avenue,  Manhattan, 
between  Thirty-eighth  and  Fortieth  Streets.  Here  are 
Waterside  Stations  1  and  2,  which,  including  new  units 
installed  or  soon  to  be  installed,  have  a  combined 
capacity  of  287,000  kw.  It  is  these  stations,  also,  that 
have  the  surplus  capacity. 

There  is  a  large  plant  of  the  United  Electric  Light 
&  Power  Company  in  upper  Manhattan  at  201st  Street 
and  the  Harlem  River  which  has  a  capacity  of  105,000 
kw.,  and  another  at  216th  Street  and  Ninth  Ave- 
nue which  is  leased  from  the  Third  Avenue  Railway 
and  has  a  capacity  of  32,000  kw.  The  remaining 
capacity  is  made  up  by  plants  for  the  New  York  & 
Queens  Electric  Light  &  Power  Company  in  Astoria 
and  the  Westchester  Lighting  Company  in  Yonkers. 

The  Edison  Company  and  its  subsidiaries  havQ 
numerous  substations  in  Manhattan,  the  Bronx  and 
Queens  and  cover  virtually  all  parts  ( f  these  1  oroug'is, 
as  well  as  lower  Westchester  County.  In  Manhattan 
the  Company  furnishes  both  direct  and  alternating  cur- 
rent; in  the  remaining  sections  the  affiliated  companies 
supply  alternating  current. 

Emergency  connections  with  the  Interborough  Rapid 
Transit,  the  Brooklyn  Rapid  Transit  and  the  Brooklyn 
Ediaon  companies  are  maintained  so  that  the  service 
of  none  of  these  companies  is  likely  to  be  crippled  by 
a  breakdown  of  its  own  jK>wer  units. 

In  1904  the  New  York  Edison  Company  had  a  total 
capacity  of  52,100  kw. ;  in  1911,  about  200,000  kw. 
Additions  now  under  way  or  projected  are  expected  to 
bring  the  total  capacity  up  to  515,800  kw.  in  1922  or 
1923,  but  it  is  estimated  that  the  load  will  overtake  the 
maximum  capacity  in  1929.  Tt  is  evident  that  the 
Edison  Company  cannot  be  expected  to  supply  other 
than  emergency  service  for  any  large  installations 
recommended  by  the  Commission  requiring  electric 
power. 

Interborough  and  Hudson  &  Manhattan 

The  Interborough  Rapid  Transit  Company  has  two 
generating  stations  —  one  at  Seventy-fourth  and  Exte- 
rior Streets  on  the  East  River,  the  other  at  Fifty-ninth 
Street  and  Eleventh  Avenue  on  the  Hudson  River. 
The  former  has  a  generating  capacity  of  180,000  kw., 
the  latter  one  of  195,000  kw.,  both  figures  including 
new  installations  l>eing  made  some  months  ago  when 
this  phase  of  the  Commission's  investigation  was  made. 
The  plants  generate  11,000-volt,  25-cycle,  three-phase 
current.      They  have  no  surplus  power. 

The  one  power  plant  of  the  Hudson  &  Manhattan 
Railroad    Company   is  on   Washington   Street,   Jersey 
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City,  between  Bay  and  First  Streets.  It  has  a  capacity 
of  24,000  kw.  with  provision  for  additional  units,  and 
a  small  surplus  capacity  for  the  company's  own  use. 
The  plant  generates  11,000-volt,  25-cycle  alternating 
current,  which  is  converted  at  substations  to  625-volt 
direct  current.  There  are  three  substations,  at  Hud- 
son Terminal,  at  Christopher  and  Greenwich  Streets, 
New  York,  and  at  the  Jersey  City  plant. 

New  Yoek  Central  and  Pennsylvania  Railroads 

The  New  York  Central  Railroad  has  two  power 
plants  —  the  Port  Morris,  at  143rd  Street  and  Long 
Island  Sound,  and  the  Yonkers,  on  the  Hudson  River 
at  Glenwood,  a  mile  north  of  the  business  center  of 
Yonkers.  The  former  has  a  capacity  of  40,000  kw., 
the  latter  one  of  20,000,  both  generating  11,000-volt, 
three-phase,  25-cycle  alternating  current,  which  is 
transformed  to  direct  current.  The  plant  has  no  sur- 
plus capacity.  There  are  nine  substations  from  Fifty- 
ninth  Street,  Manhattan,  to  Ossining  and  White  Plains. 

Power  for  the  operation  of  the  Pennsylvania  Rail- 
road between  New  York  and  Newark,  and  for  the 
operation  of  the  electric  line  of  the  Long  Island  Rail- 
road, is  generated  at  the  main  plant  of  the  Pennsyl- 
vania, Fourth  and  Front  Streets,  Long  Island  City. 
The  plant  has  a  capacity  of  63,000  kw.  at  11,000  volts, 
and  has  a  surplus  capacity  of  5,000  kw.  There  are 
substations,  which  convert  the  power  to  650-volt  direct 
current,  at  the  main  plant,  at  the  Pennsylvania  Station 
at  Thirty-third  Street,  Manhattan,  at  the  west  portal 
of  the  Hudson  River  tunnel  and  at  Manhattan  Trans- 
fer in  New  Jersey. 

Small  generating  plants  for  the  company's  local 
needs  are  located  at  the  Pennsylvania  Station,  at  the 
Cortlandt  and  I)e*brosses  Street  ferries,  at  Greenville 
vard  and  at  Harsimus  Cove,  Jersev  City. 

Brooklyn  and  Richmond  Companies 

The  Brooklyn  Rapid  Transit  Company  has  three 
generating  stations  —  the  Central  at  Third  Avenue  and 
Second  Street,  the  Ninth  Street  at  Ninth  and  Smith 
Streets  and  the  Williamsburgh  at  Kent  Avenue  and 
Rush  Street.  The  Central  Station  has  a  capacity  of 
5,400  kw.  of  5,500-volt  direct  current  and  1 6,200*  kw. 
of  6,500-volt  alternating  current.  The  Williamsburgh 
Station  can  produce  112,500  kw.  of  6,600-volt  alter- 
nating current     The  Ninth  Street  Station  is  rated  at 


5,000  kw.  of  11,000-volt  alternating  current.  There 
is  no  surplus  capacity.  There  are  twenty-four  sub- 
stations, which  convert  the  power  to  575-volt  direct 
current. 

The  Edison  Electric  Illuminating  Company  of 
Brooklyn  has  two  power  stations,  both  on  the  East 
River,  at  Sixty-sixth  and  Gold  Streets  respectively. 
The  former  plant  has  a  capacity  of  11,700  kw.,  the 
latter  one  of  80,000  kw.,  both  generating  6,600-volt, 
25-cycle,  three-phase  alternating  current.  The  com- 
pany has  nineteen  transformer  stations  for  converting 
alternating  current  into  direct  current. 

The  one  power  house  of  the  Richmond  Light  &  Rail- 
way Company  supplies  all  electric  light  and  power  for 
Staten  Island  and  all  energy  for  the  street  railways. 
It  has  a  capacity  of  22,800  kw.,  including  additions 
being  made  some  time  ago  when  the  information  was 
obtained  regarding  the  plant.  Both  direct  and  alter- 
nating current  are  generated.  There  is  no  surplus 
power. 

Public  Service  Electric  Corporation 

The  Public  Service  Electric  Corporation  has  elec- 
tric power  plants  and  substations  all  the  way  from  New 
York  to  Philadelphia,  In  the  district  embraced  by 
this  investigation  are  eight  generating  stations  and 
about  forty-five  substations.  The  former  axe  located 
at  Edgewater,  Hoboken,  Jersey  City  (Marion  Station), 
Secaucus,  Newark  (two,  Essex  Station  and  Newark 
Station),  Perth  Amboy  and  Metuchen.  The  Marion 
and  Essex  stations  each  have  more  than  a  third  of  the 
Company's  total  capacity  for  the  Port  District.  These 
two  stations  and  those  at  Perth  Amboy  and  Metuchen 
generate  mainly  13,200-volt  alternating  current.  At 
the  others  550-volt  direct  current  as  well  as  some  alter- 
nating current  of  lower  voltage  than  that  at  the  Marion 
and  Essex  plants  is  produced. 

None  of  these  stations  has  any  surplus  capacity. 
The  smaller  ones,  such  as  Edgewater,  Hoboken, 
Secaucus  and  Metuchen,  are  used  mainlv  as  standbv 
stations;  their  steam  consumption  is  high  and  they  can- 
not be  operated  continuously  because  of  their  age. 

The  growth  of  the  Public  Service  Corporation 
throughout  the  State  of  New  Jersey  is  indicated  by 
the  following  figures  for  kilowatt-hours  sold:  In  the 
year  1905,  48,894,308;  in  1911,  103,144,595;  in  1917, 
371,509,459. 


CHAPTER  32 
Water  Supply  for  the  Port 


One  of  the  necessities  of  any  community  is  a  supply 
of  pure  water  .large  enough  to  meet  the  future  growth 
of  the  community.  The  necessity  looms  large  at  the 
fast-growing  group  of  cities  and  towns  constituting  the 
Port  of  Xew  York,  and  it  behooves  us  to  know  whether 
their  future  needs  can  be  taken  care  of.  The  Com- 
mission has  made  a  thorough  investigation  of  this  sub- 
ject and  is  satisfied  that  there  need  be  no  fears  on  this 
score.  New  York  City  with  its  new  Catskill  supply 
makes  provision  for  the  present,  and  the  works  now 
under  construction  to  enlarge  that  supply  will  make 
provision  until  1940.  In  the  course  of  time  New  York 
may  have  to  go  to  the  Adirondacks,  but  plenty  of  water 
can  be  had  there.  Xew  Jersey  is  still  more  fortu- 
nately  situated  in  this  respect.  It  is  estimated  that 
the  sources  of  water  immediately  adjacent  to  the 
Port  would  provide  for  a  population  of  more  than 
12,000,000,  while  the  sources  throughout  the  State 
would  take  care  of  50,000,000  inhabitants. 

There  are  wide  differences  in  the  per-capita  con- 
sumption of  water  in  American  cities.  In  some  cities, 
where  the  domestic  service  is  metered  and  there  is  a 
comparatively  small  amount  of  water  used  for  rail- 
road, manufacturing  or  other  broad-scale  purposes,  the 
consumption  may  run  as  low  as  30  gal.  per  capita  per 
dav.  At  other  cities  where  there  is  less  incentive  to 
individual  economy  or  where  there  are  large  railroad 
or  industrial  consumers,  it  may  run  as  high  as  3C0  gaL 
per  capita.  Jersey  City,  mainly  because  of  its  railroad 
yards,  consumes  more  water  than  Newark,  with  its 
larger  population. 

Figures  assembled  by  the  Commission  indicate  that 
the  average  daily  consumption  of  water  in  1017  within 
boundary  lines  approximating  those  conceived  by  the 
Commission  as  defining  the  Port  was  797,358,660  gal. 
The  estimated  population  within  the  same  boundaries 
was  about  7,000,000.  Therefore  the  average  daily 
consumption  per  capita  was  100  gal.  in  round  numbers. 

Water  for  the  communities  of  the  Port  comes  in  the 
main  from  the  following  sources :  From  Croton  River 
in  Westchester  and  Putnam  Counties,  New  York,  and 
the  headwaters  of  Esopus  Creek  in  the  vicinity  of  the 
Catskill  Mountains  for  Manhattan  and  other  parts  of 
New  York  City;  from  ground  wells  for  parts  of  "Brook- 
lyn and  Queens;  from  local  watercourses  and  wells 
for  Yonkers,  Mount  Vernon  and  New  Rochelle;  from 
tributaries  of  the  Passaic  River  for  Newark  and  Jersev 
City;  from  the  Passaic  River  itself  for  Paterson, 
Passaic,  Bavonne  and  other  New  Jersev  cities;  from 
the  Hackensack  River  for  Iloboken,  Weehawken  and 
numerous  other  communities  in  the  northeastern  part 
of  New  Jersev ;  and  from  local  surface  water  and  wells 
for  Elizabeth,  Perth  Amboy,  New  Brunswick  and  the 
communities  between  those  cities.  The  water  from 
the  Passaic  and  Hackensack  Rivers  is  of  course  drawn 
at  points  above  tidewater  pollution,  and  is  filtered 
before  distribution. 
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New  York  City's  Water  Supply 

Our  first  record  of  any  attempt  to  provide  New  York 
with  waterworks  was  in  1774,  when  the  city  had  a 
population  of  about  22,000.  Christopher  Colles,  an 
English  engineer,  built  a  system  consisting  of  a  reser- 
voir on  the  east  side  of  Broadway  between  Pearl  and 
White  Streets;  a  large  well  sunk  near  a  fresh-water 
pond  occupying  the  space  where  now  stand  the  Tombs 
and  surrounding  buildings;  a  steam  engine  for  pump- 
ing the  water  from  the  well  to  the  reservoir,  and  a 
system  of  distributing  pipes  consisting  of  hollow  logs. 
The  works  were  put  into  operation  hi  1776,  but  soon 
abandoned  because  of  the  disruption  caused  by  the 
Revolution. 

In  .1799  the  Manhattan  Water  Company  sank  a  large 
well  at  R'eade  and  Center  Streets  and  began  to  pump 
water  therefrom  into  a  550,000-gal.  reservoir  it  built 
on  Chambers  Street  between  Broadway  and  Center 
Street,  whence  the  water  was  distributed  through  log 
pipes.  The  water  is  said  to  have  been  neither  ample 
nor  of  good  quality,  but  no  further  advance  was  made 
for  thirty-five  years. 

Croton  Water  Supply 

In  1834-  the  Legislature  took  steps  to  provide  the 
city  with  a  supply  that  with  later  additions  met 
the  needs  of  the  growing  city  until  the  beginning  of  the 
twentieth  century.  The  supply  was  taken  from  the 
Croton  River,  which  empties  into  the  Hudson  from 
the  east  about  35  miles  above  its  mouth.  The  works, 
which  were  built  in  the  years  1837-1842,  consisted  of: 

1.  A  storage  reservoir  of  (500,000,000  gal.  capacity, 
created  bv  a  dam  across  the  Croton  River  about  five 
miles  above  its  mouth. 

2.  An  aqueduct  from  there  to  New  York  designed 
to  deliver  about  43,000,000  gal.  in  24  hours. 

3.  A  receiving  reservoir  of  180,000,000  gal.  capacity 
on  Manhattan  Island,  in  what  is  now  Central  Park. 

4.  A  distributing  reservoir  of  24,000,000  gal. 
capacity  on  Murray  Hill,  on  the  site  of  the  present 
public  library. 

5.  A  pipe  line  of  three  36-in.  mains  between  the  two 
reservoirs  on  Manhattan  Island,  and  smaller  mains  for 
the  further  distribution  of  the  water. 

This  system,  known  as  the  old  Croton  waterworks, 
was  put  into  operation  July  4,  1842.  It  included  the 
stone  arch  aqueduct  across  the  Harlem  River  at  High 
Bridge,  which,  having  outlived  its  necessity,  is  now 
to  be  removed  or  remodeled,  being  an  obstruction  to 
navigation. 

In  1886  it  had  become  necessary  to  expand  the  sys- 
tem, and  from  then  until  as  late  as  1911  new  impound- 
ing and  distributing  reservoirs,  aqueducts  and  the  like 
were  being  built.  The  majority  of  them  derived  their 
water  from  the  Croton  watershed,  but  some  was  taken 
from  the  Bronx  and  By  ram  Rivers,  which  flow  south 
into  the  East  River  and  Long  Island  Sound  respect- 
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ively.  The  most  important  of  these  additional  works 
were  the  new  Croton  aqueduct,  which  was  ready  in 
1891  to  relieve  the  old  aqueduct,  and  which  passes 
under  instead  of  over  the  Harlem  River;  and  the  new 
Croton  dam,  which,  put  into  service  in  1905,  inter- 
cepted the  river  three  miles  below  the  old  dam  and 
raised  the  water  thirty  feet  above  the  old  dam,  com- 
pletely submerging  it  and  giving  a  reservoir  capacity 
of  33,815,000,000  gal.  An  important  work  within 
the  limits  of  New  York  City  was  the  Jerome  Park 
reservoir,  built  in  the  Bronx  not  far  from  the  north 
boundary  line  in  1895-1905.  The  Murray  Hill  reser- 
voir was  removed. 

Catskill  Water  Supply 

Despite  the  continual  expansion  of  the  Croton  water- 
works, it  became  apparent  at  the  beginning  of  the 
present  century  that  an  entirely  new  source  would  have 
to  be  found.  In  1905,  the  same  year  the  new  Croton 
dam  was  put  into  service,  an  act  of  the  Legislature 
was  passed  creating  a  Board  of  Water  Supply  of  three 
members.  Careful  study  of  the  situation  resulted  in 
the  selection  of  the  Esopus  and  other  watersheds  in  the 
vicinity  of  the  Catskill  Mountains  on  the  west  side  of 
the  Hudson  River.  Construction  was  started  shortly 
afterward,  and  the  new  system,  representing  an  expend- 
iture of  nearly  $200,000,000,  was  put  into  service  in 
1917.  Water  for  this  system  is  impounded  in  a  large 
lake,  the  Ashokan  reservoir,  west  of  Kingston,  and  car- 
ried by  gravity  to  New  York  in  a  large  conduit  which 
passes  under  the  Hudson  River  at  Storm  King.  While 
the  Croton  works  served  only  Manhattan  and  the 
Bronx,  Catskill  water  is  distributed  to  all  five  boroughs 
of  the  city. 

Among  the  elements  which  make  this  one  of  the 
greatest  waterworks  projects  in  the  world  may  be  men- 
tioned the  Ashokan  reservoir,  a  lake  some  12  miles 
long  and  one  to  three  miles  wide,  created  by  the  build- 
ing of  a  high  masonry  dam  and  a  number  of  earthen 
dikes;  the  92-mile  aqueduct,  which  is  mainly  a  horse- 
shoe-shaped conduit  17%  ft.  wide  and  17  ft.  high  on 
the  inside;  the  Storm  King  siphon,  a  tunnel  in  deep 
rock  under  the  Hudson  River  several  hundred  feet 
below  its  bed ;  a  number  of  other  pressure  tunnels  under 
watercourses;  the  equalizing  reservoir  created  at  Val- 
halla, three  miles  north  of  White  Plains,  by  the  con- 
struction of  a  high  masonry  dam  across  the  Bronx 
River  valley;  the  Hill  View  Reservoir,  an  equalizing 
reservoir  on  a  hilltop  in  Yonkers  near  the  north  bound- 
ary of  theCitv  of  New  York;  the  so-called  citv  tunnel, 
a  circular  tube  driven  through  solid  rock  from  180  to 
300  ft.  below  the  surface  of  the  ground,  running  nearly 
the  length  of  Manhattan  and  under  the  East  River  to 
Brooklyn;  the  Narrows  siphon,  a  36-in.  pipe  laid  on 
the  bed  of  the  Narrows  from  Brooklvn  to  Staten  Island 
at  a  depth  of  approximately  65  ft.,  and  the  Silver  Lake 
distributing  reservoir  in  Staten  Island. 

The  Ashokan  reservoir  is  on  Esopus  Creek,  a  tribu- 
tary' of  the  Hudson,  in  the  northern  part  of  Ulster 
County.  It  has  a  storage  capacity  of  128,000,000,000 
gal.,  and,  with  the  Croton  supply,  can  furnish  an  aver- 
age, it  is  estimated,  of  about  592,500,000  gal.  per 
day.  This,  it  may  be  noted,  is  only  enough  for  100. 
gal.  per  capita  for  the  present  population  of  the  five 


boroughs  of  New  York.  Brooklyn  and  Queens,  how- 
ever, are  supplied  to  a  large  extent  from  other  sources, 
as  will  be  set  forth.  Furthermore,  the  Esopus  water- 
shed is  only  one  of  four  ultimately  to  be  included  in 
the  system,  the  other  three  being  those  of  Rondout, 
Catskill  and  Schoharie  Creeks;  and  work  is  under  way 
for  the  inclusion  of  the  Schoharie. 

Schoharie  Creek  rises  in  Greene  County  just  north 
of  the  Esopus  watershed,  and  flows  north,  at  present, 
into  the  Mohawk  River.  By  means  of  a  dam  across 
the  creek  at  Gilboa  and  an  18-mile  tunnel,  known  as 
the  Shandakcn  tunnel,  under  construction  leading  to  the 
Esopus  watershed,  the  water  will  be  diverted  into 
the  Ashokan  reservoir.  This,  with  the  other  additions 
forming  part  of  the  present  program,  wll,  it  is 
expected,  add  a  minimum  daily  yield  of  500,000,000 
gallons. 

The  aqueduct  has  a  discharging  capacity  of  about 
500,000,000  gal.  per  day.  The  Hill  View  Reservoir 
has  a  capacity  of  900,000,000  gal.,  while  that  at  Silver 
Lake  has  a  capacity  of  453,000,000  gallons. 

Wells  in  Brooklyn 

Before  Brooklyn  became  part  of  New  York  the  city 
was  supplied  in  part  from  streams  on  Long  Island 
emptying  into  the  Atlantic  Ocean,  and  in  part  from  a 
large  number  of  wells  and  two  infiltration  galleries. 
Brooklyn  continued  to  depend  on  these  sources  until 
the*  Catskill  system  was  made  available  in  1917. 

The  first  waterworks  for  Brooklyn  were  constructed 
in  1858-1861.  A  conduit  12  miles  long  was  built 
from  Hempstead  Pond  to  reservoirs  at  Ridgewood, 
Brooklyn.  The  conduit  intercepted  various  streams 
en  route.  The  watershed  gave  an  average  minimum 
supply  of  57,000,000  gal.  per  day. 

In  the  '70s  a  reservoir  with  a  capacity  of 
1,000,000,000  gal.  was  built  on  the  stream  supplying 
the  water  at  Hempstead.  In  1890-189t3  a  new  con- 
duit was  built  to  draw  from  streams  beyond  Hemp- 
stead Pond  as  far  east  as  Massapequa.  Additional 
pipe  lines  and  conduits  were  subsequently  laid. 

Beginning  in  1882,  the  supply  obtained  from  these 
conduits  was  gradually  increased  by  pumping  into  the 
supply  ponds  or  directly  into  the  conduits  water  from 
wells  driven  at  different  points  along  the  conduits. 
There  are  twenty-two  such  pumping  stations  along  the 
conduits,  in  addition  to  which  there  are  three  driven- 
well  plants  within  the  borough,  at  Gravesend,  Canarsie 
and  New  Lots  respectively,  from  which  water  is 
pumped  into  the  distributing  system. 

The  average  daily  consumption  of  water  in  Brooklyn 
in  1916  was  151,100,000  gal.,  including  14,600,000 
gal.  supplied  by  private  companies.  About  85  per  cent 
of  the  supply  was  ground  water,  obtained  from  the 
driven  wells  or  the  two  infiltration  galleries. 

Since  April,  1917,  Brooklyn  has  received  her  supply 
from  the  Catskill  system,  with  the  exception  of  a  small 
quantity  of  water  delivered  by  the  Flatbush  Water- 
works Company.  The  pumping  stations  have  all  been 
shut  down,  but  are  kept  in  reserve  to  meet  emergencies. 

Water  Supply  for  Queens 

When  the  numerous  communities  in  Queens  County 
were  made  part  of  New  York  City  in  1898,  the  city 
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took  over  the  following  pumping  plants :  Three  pump- 
ing stations  in  Long  Island  City  drawing  water,  not 
exceeding  2,000,000  gal.  per  day,  from  wells;  the 
Flushing  plant,  known  as  the  Bayside  plant,  which 
drew  an  average  of  about  750,000  gal.  per  day  from 
wells ;  the  College  Point  plant,  known  now  as  the  Flush- 
ing plant,  which  drew  about  550,000  gal.  per  day  from 
wells;  and  the  Whitestone  plant,  which  drew  less  than 
150,000  gal.  per  day.  One  of  the  Long  Island  City 
plants  was  put  out  of  commission  in  1902  by  a  boiler 
explosion.  The  other  five  plants  were  kept  in  service- 
until  Catskill  water  became  available  in  1917. 

The  supply  furnished  by  the  city  is  not  yet  sufficient 
for  Queens,  part,  of  which  is  still  supplied  by  private 
water  companies  that  sell  direct  to  the  consumers. 
There  are  six  such  private  companies,  one  of  which 
supplies  the  Long  Island  Railroad.  The  average  con- 
sumption of  water  in  the  borough  in  1917  was  about 
43,600,000  gal.  per  day,  of  which  21,100,000  gal.  were 
supplied  by  the  private  companies. 

Private  Water  Companies  on  Long  Island 

The  principal  private  water  companies  operating  in 
Long  Island  are  the  Citizens  Water  Supply  Company, 
Flatbush  Waterworks  Company,  Woodhaven  Water 
Supply  Company,  Queens  County  Water  Company  and 
Jamaica  Water  Supply  Company.  In  1917  these  com- 
panies, with  two  smaller  ones,  were  furnishing  about 
38,000,000  gal.  per  day,  or  enough  to  supply  380,000 
persons.  Since  the  Catskill  water  has  been  available 
to  all  boroughs  of  the  city,  the  quantity  of  water 
obtained  from  the  private  companies  has  been  much 
reduced. 

The  Citizens  Water  Supply  Company,  of  Newtown, 
was  organized  in  1893  to  serve  the  community  of  that 
name.  It  subsequently  absorbed  two  other  companies, 
and  in  1908  it  contracted  to  sell  water  to  the  City  of 
New  York  in  Queens  County.  Thereafter  it  at  times 
supplied  as  high  as  10,000,000  gal.  per  day.  The  com- 
pany has  wells  in  the  borough  at  various  points,  and 
others  at  Valley  Stream,  Nassau  County.  It  is  esti- 
mated that  the  land  the  company  owns  could  be  made 
to  furnish  from  50,000,000  to  60,000,000  gal.  of  water 
daily. 

The  Flatbush  Waterworks  Company  was  formed  in 
1881  to  serve  what  was  then  the  town  of  Flatbush. 
At  present  it  serves  about  100,000  inhabitants  of  4he 
Flatbush  section  of  Brooklyn.  In  1918  it  pumped 
upward  of  12,000,000  gal.  per  day  from  its  one  station. 

The  Woodhaven  Water  Supply  Company  was  organ- 
ized in  1888  to  supply  the  township  of  Jamaica,  exclu- 
sive of  the  village  of  that  name.  The  company  gets  its 
water  from  wells,  and  has  two  pumping  stations;  also 
two  reservoirs,  with  a  combined  capacity  of  about 
4.000,000  gal.,  on  the  ridge  adjacent  to  Forest  Park. 
The  companv  pumped  about  3,300,000  gal.  per  da.y 
in  1918. 

The  Queens  County  Water  Company  was  incorpo- 
rated in  1884  to  supply  Far  Rockaway.  The  company 
began  with  wells  at  that  point,  but  later  developed  a 
larger  system  of  wells  at  Valley  Stream,  where  it  also 
built  a  filter  plant.  The  companv  supplies  a  number 
of  communities  in  the  Rockaway  district,  in  which  it 
is  estimated  that  the  population  ranges  from  45,000 


in  winter  to  250,000  in  summer,  and  the  daily  con- 
sumption from  2,000,000  to  7,000,000  gal.  The  com- 
pany has  an  estimated  possible  yield  of  40,000,000  gal. 
per  day.  It  has  built  two  standpipes  to  regulate  the 
flow,  and  has  reserve  wells  at  Lynbrook. 

The  Jamaica  Water  Supply  Company  was  incorpo- 
rated in  1877  to  supply  the  village  of  Jamaica.  The 
company  has  a  number  of  wells  from  which  three 
pumping  stations  draw  water,  and  three  standpipes  at 
elevated  points  in  the  Borough  of  Queens.  In  1918 
it  was  supplying  approximately  7,000,000  gal.  per 
day,  as  compared  with  estimated  resources  of  fiom 
10,000,000  to  45,000,000  gal.  ]>er  day. 

Water  Srrri/v  for  Statkn  Island 

Staten  Island,  until  Catskill  water  became  available, 
was  quite  inadequately  supplied  with  water,  because  of 
the  small  drainage  area  of  the  streams  on  the  island, 
and  because  of  a  stratum  of  soil  which  prevented  the 
percolation  of  much  rainfall.  The  first  residents  of 
Staten  Island  used  shallow  wells.  Later  some  of  the 
towns  and  villages  were  served  by  three  water  com- 
panies; and  Tottenville,  at  the  south  end  of  the  island, 
was  supplied  by  a  small  plant  owned  by  the  City  of 
Xew  York. 

One  of  the  private  companies,  the  Crystal  Water 
Company,  had  two  pumping  stations,  with  an  aggregate 
capacity  of  6,000,000  gal.  per  day,  and  a  4,000,000-gal. 
reservoir  at  Silver  Lake.  The  company  was  acquired 
by  the  City  of  New  York  about  1909.  Another  of  the 
companies,  the  Staten  Island  Water  Supply  Company, 
had  four  pumping  stations  with  a  total  capacity  of 
about  14,000,000  gal.  per  day.  The  third  private 
plant,  which  is  a  very  small  one  belonging  to  the  South 
Shore  Waterworks  Company  and  supplying  the  former 
village  of  Xew  Dorp,  was  acquired  by  the  city  in  1918. 
The  Tottenville  plant  had  three  driven  wells,  from 
which  pumps  drew  about  150,000  gal.  per  day. 

To  increase  the  island's  supply  the  city  in  1912  sank 
four  groups  of  wells  along  the  Southfield  Road,  and 
installed  pumps  at  each  group  to  deliver  the  water  to 
a  central  station  at  Grand  City,  whence  it,  with  water 
from  other  wells  at  that  station,  was  sent  into  the  dis- 
tributing system. 

The  works  were  becoming  inadequate  at  the  time 
the  Catskill  system  was  put  into  service.  Since  then 
the  island  has  been  supplied  both  with  Catskill  water 
and  with  ground  water  from  some  of  the  wells.  The 
average  daily  consumption  in  1917  was  12,400,000 
gallons. 

Yonkers,  Mount  Vernon  and  New  Rochelle 

By  a  law  passed  in  1916  the  three  cities  of  Yonkers, 
Mount  Vernon  and  Xew  Rochelle  can  draw  water  from 
the  Catskill  aqueduct  when  necessary,  paying  for  such 
water  the  rate  charged  to  the  citizens  of  New  York 
City.  Without  this  opportunity  these  cities  would  be 
near  the  limit  of  their  water  resources. 

Yonkers 

Yonkers  gets  its  water  from  the  Sprain  and  Grassy 
Sprain  Brooks,  and  from  the  Sawmill  River.  The 
city's  first  waterworks  were  constructed  in  1873-1877. 
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They  took  water  from  the  Sprain  and  Grassy  Sprain 
Brooks,  tributaries  of  the  Bronx  River,  a  canal  divert- 
ing the  water  from  the  former  into  a  reservoir  in  the 
latter  caused  by  a  dam  about  four  miles  from  the  busi- 
ness center  of  Yonkers.  This  reservoir,  which  origi- 
nally had  a  storage  capacity  of  about  400,000,000  gal., 
was  enlarged  in  1903  to  a  capacity  of  about  900,000,000 
gal.  by  the  raising  of  the  dam. 

A  large  additional  supply  was  obtained  about  fifteen 
years  ago  by  works  constructed  on  the  Sawmill  River, 
after  an  unsuccessful  attempt  to  develop  a  ground- 
water supply.  This  water  is  filtered  and  then  pumped 
into  the  distribution  system.  An  equalizing  reservoir, 
the  Fort  Field  reservoir,  was  built  in  1893-1896  at  a 
point  about  two  miles  from  the  center  of  the  city.  It 
stores  about  60,000,000  gal.  There  are  also  two  water 
towers. 

Yonkers  consumed  about  10,700,000  gal.  in  1918, 
or  somewhat  more  than  100  gal.  per  capita.  The 
present  sources,  exclusive  of  the  Catskill  supply,  are 
not  sufficient  in  seasons  of  drought. 

Mount  Vernon 

Mount  Vernon  was  first  supplied  with  water  by  the 
Mount  Vernon  Water  Company,  which  was  formed  in 
1882.  The  company  sank  an  artesian  well  and  pumped 
the  water  into  a  standpipe.  In  1901,  after  several 
companies  had  succeeded  the  original  company,  the 
New  York  Inter-Urban  Water  Company  was  incor- 
porated, taking  over  the  property  of  the  predecessor 
companies.  This  company  extended  its  business,  and 
at  present  it  supplies  Mamaroneck,  Pelham,  Rye  and 
certain  rural  districts  as  well  as  the  city  of  Mount 
Vernon. 

From  1886  to  1892  the  entire  water  supply  of  Mount 
Vernon  was  obtained  from  Ilutchinsoii  Creek,  which 
flows  into  Eastchester  Creek.  A  prior  right  to  that 
supply,  held  by  the  New  Rochelle  Water  Company, 
made  it  necessary  for  the  Mount  Vernon  Company  to 
look  elsewhere.  An  additional  supply  was  found  on 
Tom  Payne  Creek,  in  the  city  of  New  Rochelle.  This 
water  was  diverted  into  that  part  of  Hutchinson  Creek 
from  which  the  Mount  Vernon  company  could  draw, 
at  a  storage  basin  of  15,000,000  gal.  capacity,  known 
as  the  Pelham  reservoir.  A  filter  plant  was  built  at 
the  reservoir  in  1894. 

In  1904  the  supply  was  added  to  by  the  laying  of  a 
pipe  line  from  the  Mamaroneck  River,  where  there  is 
a  reservoir  of  12,000,000  gal.  capacity,  and  a  filter 
plant.  The  available  water  resources  of  the  company 
from  Hutchinson  Creek,  Tom  Payne  Creek  and  the 
Mamaroneck  River  will  now,  under  average  conditions, 
supply  about  10,000,000  gal.  per  day.  To  insure  an 
ample  supply  in  seasons  of  drought  or  in  emergencies, 
the  pipe  system  of  the  water  company  is  connected  at 
three  points  with  the  pipe  system  of  New  York  City, 
and  it  is  also  "connected  with  the  mains  of  the  Consoli- 
dated Water  Company  of  Suburban  New  York,  which 
supplies  certain  communities  north  of  Mount  Vernon. 

The  company  at  present  supplies  water  to  a  popula- 
tion of  al>out  50,000.  All  connections  are  metered, 
and  the  average  daily  consumption  is  only  about  65 
gal.  per  capita. 


New  Rochelle 

New  Rochelle  is  supplied  with  water  by  the  New 
Rochelle  Water  Company,  which  also  supplies  Bronx- 
ville,  Tuckahoe,  Pelham,  Pelham  Manor,  North  Pel- 
ham and  Eastchester.  The  company  was  incorporated 
in  1886. 

The  water  supply  is  obtained  from  Hutchinson 
Creek,  Troublesome  Brook  and  two  systems  of  wells. 
Three  reservoirs  have  been  built  to  impound  the  water 
of  Hutchinson  Creek,  and  one  has  been  built  on  Trou- 
blesome Brook.  One  of  the  well  supplies  is  located 
on  both  sides  of  Hutchinson  Creek,  at  Pelham  Heights, 
about  1*4  miles  from  the  business  center  of  New 
Rochelle.  The  other,  used  only  during  the  summer, 
is  located  at  Union  Corners,  about  two  miles  from  the 
center  of  New  Rochelle.  The  company  has  three 
pumping  stations  and  two  standpipes. 

In  1918  the  company  was  delivering  an  average  of 
about  3,600,000  gal.  daily.  It  has  no  water  resources 
in  reserve,  and  the  communities  it  supplies  will  soon 
have  to  draw  from  the  Catskill  system  in  seasons  of 
drought. 

New  Jersey  Cities 

With  its  tributaries  the  Passaic  River,  as  already 
pointed  out,  supplies  Newark,  Jersey  City  and  a  con- 
siderable part  of  the  remainder  of  the  New  Jersey 
side  of  the  Port,  and  its  resources  are  far  from 
exhausted.  The  Hackensack  River  supplies  Hoboken 
and  a  number  of  smaller  communities,  while  Elizabeth 
and  the  towns  in  general  in  the  southern  part  of  the 
Port  District  get  their  water  locally. 

Nkwark 

Newark's  first  waterworks  were  built  in  1800  by  the 
Newark  Aqueduct  Company,  the  supply  being  obtained 
from  wells  within  the  city.  The  city  purchased  the 
works  in  1860  and  drove  additional  wells  from  time 
to  time,  but  in  the  course  of  events  it  l>ecame  evident 
that  a  larger  supply  must  be  acquired.  The  first 
attempt  at  an  outside  source  was  the  construction  about 
1869  of  a  station  at  Belleville  to  pump  from  the 
Passaic    River    into    a    reservoir    of   44,000,000    gal. 

capacity. 

In  1892  Newark  obtained  a  gravity  supply  from  the 
drainage  area  of  the  Pequannock  River,  an  affluent  of 
the  Passaic  River  to  the  north  of  it.  The  East  Jersey 
Water  Company  contracted  to  supply  the  water,  and 
built  a  series  of  reservoirs  in  the  drainage  area  of  the 
Pequannock,  in  the  vicinity  of  Newfoundland. 

Four  of  these  have  a  combined  storage  capacity  of 
about  10,000,000,000  gal.  and  are  located  in  the  hills 
with  their  spillway  crests  from  800  to  1100  ft.  above 
sea  level.  The  Macopin  Intake,  21  miles  from  New- 
ark, is  smaller  and  at  a  lower  elevation.  From  it  pipe 
lines  lead  to  the  city.  Seven  miles  northwest  of  the 
city,  at  Cedar  Grove,  is  a  distributing  reservoir  which 
stores  about  680,000,000  gal.  with  a  high  water  mark 
405  ft.  above  mean  tide.  This  was  built  in  1905,  and 
serves  as  a  settling  basin  and  a  high-pressure  service 
reservoir.  The  Belleville  reservoir  is  also  retained, 
for  low-pressure  service,  and  there  are  two  othor  service 
reservoirs  in  or  near  the  citv. 
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In  1917  an  estimated  population  of  418,000  con- 
sumed a  daily  average  of  45,600,000  gal.,  or  109  gal. 
per  capita.  The  per-capita  consumption  had  not  varied 
greatly  from  this  figure  for  the  previous  fifteen  years. 
Belleville  and  part  of  Elizabeth  also  derive  water  from 
the  same  supply,  however,  and  during  1918  the  con- 
sumption was  at  times  as  high  as  55,000,000  gal.  per 
day.  The  safe  limit  of  the  present  sources  of  water 
has  nearly  been  reached,  and  plans  have  been  under 
consideration  for  some  years  for  increasing  the  supply. 

An  additional  storage  capacity  of  from  8,000,000,000 
to  10,000,000,000  gal.,  it  is  estimated,  could  be  obtained 
in  the  Pequannock  watershed  by  the  construction  of  a 
dam  at  Charlotteburg,  below  the  Macopin  Intake.  It 
is  expected,  however,  that  recourse  will  be  had  to  the 
Wanaque  River,  another  affluent  of  the  Passaic  to  the 
east  of  the  Pequannock  River.  This  river,  which  is 
the  outlet  to  Greenwood  Lake,  on  the  New  York  State 
boundary  line,  would,  it  is  estimated,  supply  from 
50,000,000  to  120,000,000  gal.  daily,  which  should  be 
sufficient  for  Newark  for  the  next  twenty-five  years 
even  if  the  consumption  should  continue  to  increase 
10  per  cent  per  annum  as  it  has  done  during  the  past 
twenty-five  years. 

The  works  were  built  by  the  East  Jersey  Water  Com- 
pany under  a  contract  which  provided  that  upon  their 
completion  in  1900,  and  the  payment  by  the  city  of  a 
certain  sum  of  money,  they  were  to  become  the  prop- 
erty of  the  city.  Prior  to  that  time  the  company  could 
sell  some  of  the  water,  in  excess  of  Newark's  needs,  to 
other  consumers.  The  company  actually  did  sell  some 
of  the  water  to  other  communities,  notably  Jersey  City ; 
but  the  plant  has  as  stipulated  been  turned  over  to  the 
city  of  Newark. 

• 

Jersey  City 

The  first  waterworks  for  Jersey  City  were  con- 
structed in  1852.  Water  was  pumped  from  the  Passaic 
River  at  Belleville  into  a  small  reservoir,  and  thence 
piped  across  the  Hackensack  Meadows  to  a  distributing 
reservoir  of  70,000,000  gal.  capacity  on  Bergen  Hill. 
A  second  reservoir  of  equal  capacity  was  built  along- 
side the  first  on  Bergen  Hill  in  1871-1874,  and  two 
standpipes  were  also  built  at  early  dates. 

By  1894  the  water  in  the  Passaic  River  at  Belleville 
had  become  so  polluted  as  to  be  unsuitable  for  domestic 
use,  and  steps  were  taken  to  develop  a  new  supply. 
The  source  selected  was  the  Rockaway  River,  another 
affluent  of  the  Passaic  River  to  the  south  of  the  Pequan- 
nock. An  impounding  reservoir  of  7,000,000  gal. 
capacity  was  built  at  Boonton,  by  means  of  a  masonry 
dam  flanked  with  earth  dams  and  dikes,  and  a  conduit 
about  23  miles  long  was  built  from  it  to  the  Bergen 
Hill  reservoirs.  The  water  flows  by  gravity.  The 
system  was  put  into  service  in  1904. 

The  system  was  built  in  accordance  with  a  contract 
between  the  city  and  Mr.  Patrick  H.  Flynn,  who  agreed 
to  provide  a  satisfactory  water  supply  and  build  all  the 
works  required  to  convey  the  water  to  the  city.  T»-o 
contract  was  assigned  by  Mr.  Flynn  to  the  Jersey  City 
Water  Supply  Company,  which  built  the  works.  Upon 
their  completion  the  city  took  them  over. 

The  Boonton  reservoir  is  capable  of  supplying  a 
minimum  of  70,000,000  gal.  per  day.      The  average 


daily  consumption  has  increased  from  27,800,000  gal. 
in  1898  to  51,800,000  gal.  in  1918,  during  which  time 
the  per-capita  consumption  on  the  basis  of  the  estimated 
population  has  increased  from  145  to  160  gal.  daily. 
This  high  per-capita  consumption  is  due  mainly  to  the 
large  number  of  railroad  locomotives  consuming  water 
at  the  terminal  yards.  They  use  about  20,000,000  gal. 
per  day. 

Bayonne,  Passaic  and  Paterson 

Bayonne,  Passaic  and  Paterson,  as  well  as  Kearny, 
Montclair  and  a  number  of  smaller  cities  and  towns, 
get  their  water  from  the  same  source,  although  through 
the  mediumship  of  different  controlling  water  com- 
panies. All  receive  it  from  the  Passaic  River  itself, 
through  a  pumping  station  and  filter  plant  at  Little 
Falls,  about  five  miles  above  Paterson.  From  this 
plant,  which  was  built  in  1897-1900,  the  water  is 
pumped  about  three  miles  into  the  Great  Notch  reser- 
voir, a  reservoir  of  about  150,000,000  gal.  capacity  on 
the  ridge  running  south  from  Paterson.  From  this 
reservoir,  the  surface  of  which  is  425  ft.  above  mean 
tide,  the  water  is  distributed  by  gravity  to  the  various 
communities  it  serves. 

This  plant  at  Little  Falls,  and  the  Great  Notch 
reservoir,  were  built  by  the  East  Jersey  Water  Com- 
pany, which  had  previously  undertaken  the  develop- 
ment of  the  Pequannock  water  supply  for  the  city  of 
Newark,  and  which  in  accordance  with  its  privilege  of 
selling*  water  to  other  communities  had  developed  a 
market  which  it  desired  to  retain  after  it  had  relin- 
quished the  Pequannock  system.  Subsequently  it  sold 
all  but  a  quarter  interest  in  the  Little  Falls  and  Great 
Notch  works  to  three  other  water  companies,  the 
Passaic,  the  Acquackanonk  and  the  Montclnir.  These 
three  companies  serve  Paterson,  Passaic  and  Montclair 
respectively,  as  well  as  other  communities.  The  East 
Jersey  Water  Company  does  no  retail  business,  but 
delivers  water  to  several  distributing  companies  that 
depend  on  it  for  water,  and  also  direct  to  several 
cities. 

Bayonm  —  Bayonne  began  in  1882  to  buy  water 
from  Jersey  City.  In  1895  the  New  York  &  New 
Jersey  Water  Company  was  formed,  and  it  contracted 
to  supply  Bayonne  with  water.  The  company  in  turn 
contracted  for  its  supply  with  the  East  Jersey  Water 
Company  and  received  first  Pequannock  and  afterward 
Little  Falls  water,  turned  over  to  it  at  Kearny.  The 
water  comes  via  the  old  Jersev  Citv  reservoir  at 
Belleville. 

The  city  acquired  the  property  and  contracts  of  the 
New  York  &  New  Jersey  Water  Company  in  1918, 
and  now  gets  its  water  direct  from  the  East  Jersey 
Water  Company,  distributing  it  from  the  point  of 
delivery  in  Kearny. 

In  1917  the  city's  average  daily  consumption  was 
about  9,200,000  gal.,  or  132  gal.  per  capita,  according 
to  estimates  of  the  population.  The  city  is  growing 
rapidly,  and  the  per-capita  consumption  has  also 
increased  considerably  since  1900,  because  of  the  large 
manufacturing  consumption.  The  present  daily  con- 
sumption is  estimated  at  12,000,000  gal.  Larger  mains 
from  Kearny  are  needed,  and  an  additional  pipe  line 
is  being  laid. 
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Passaic  —  Passaic,  which  has  been  served  by  the 
Acquackanonk  Water  Company  since  the  incorporation 
of  that  company  in  1867,  first  obtained  its  water  from 
the  canal  of  the  Dundee  Water  Power  &  Land  Com- 
pany, later  from  a  pond  within  the  city  and  still  later, 
beginning  in  1890,  from  the.  Passaic  Water  Company, 
which  had  a  pumping  station  on  the  Passaic  River  at 
Paterson.  The  Acquackanonk  company  continued  to 
buy  its  water  from  the  Passaic  company  when  the  lat- 
ter company,  about  1899,  began  to  get  that  water  from 
the  new  Little  Falls  plant ;  but  in  1908  the  Acquacka-' 
nonk  company  acquired  a  quarter  interest  in  the  Little 
Falls  and  Great  Notch  works. 

In  1917  the  company  supplied  an  average  of  about 
7,200,000  gal.  per  day,  or  something  less  than  100  gal. 
per  capita  for  an  estimated  population  of  87,000  in 
Passaic  and  Clifton. 

Paterson — The  first  waterworks  to  serve  Paterson 
were  built  in  1895  by  the  Passaic  Water  Company. 
The  water  supply  was  taken  from  the  Passaic  River 
at  a  point  below  the  falls  in  Paterson,  and  was  pumped 
by  water  power.  A  short  time  later  the  intake  was 
moved  to  a  point  north  of  the  falls,  where  it  remained 
until  1899.  The  company  then  began  to  draw  from 
the  Little  Falls  plant,  in  which  it  acquired  a  three- 
eighths  interest  in  1908. 

The  company  built  four  reservoirs  before  the  Little 
Falls  plant  was  opened,  the  oldest  of  which  was  subse- 
quently abandoned.  The  largest  of  these,  the  Stony 
Road  reservoir,  built  in  1885,  has  a  capacity  of 
25,000,000  gallons. 

In  1905  the  company  began  to  serve  industrial 
plants  in  Paterson  from  a  large  main  laid  from  the 
dam  of  the  Society  for  the  Establishment  of  Useful 
Manufactures,  built  just  above  the  Paterson  falls. 

In  1917  the  company  delivered  an  average  of  about 
15,300,000  gal.  daily,  to  serve  an  estimated  population 
of  135,000,  embracing  the  city  of  Paterson  and  the 
borough  of  Prospect  Park. 

Montclair — Montclair  has  been  served  since  1887 
by  the  Montclair  Water  Company.  The  first  supply 
was  from  wells.  In  1893  the  company  began  to  obtain 
Pequannock  water  from  the  East  Jersey  Water  Com- 
pany, and  it  continued  to  do  so  until  water  could  be 
obtained  from  the  same  company  from  its  new  Little 
Falls  plant.  The  Montclair  company  acquired  an 
eighth  interest  in  the  Little  Falls  plant*  in  1908.  Th^ 
Montclair  company  now  operates  the  plant  for  itself 
and  the  other  owners. 

The  average  daily  consumption  supplied  by  the  com- 
pany in  1918  was  1,450,000  gallons. 

Kearny,  Harrison,  East  Newark,  Bloomfield,  Nutley 
and  Little  Falls  get  Little  Falls  water  from  the  East 
Jersey  Water  Company  by  contract. 

The  total  quantity  of  water  pumped  at  the  Little 
Falls  station  in  1918  was  15,968,000,000  gal.,  or  about 
44,000,000  gal.  per  day,  or  slightly  less  than  the  daily 
consumption  of  either  Jersey  City  or  Newark. 

hoboken,   hackensack   and   intervening 

Communities 

Hoboken  and  virtually  all  of  the  communities  north 
thereof  and  east  of  the  Hackensaek  River  are  supplied 
by  the  Ilackensack  Water  Company,  which  was  organ- 


ized in  1869  to  serve  the  village  of  Hackensaek.  A 
consolidation  was  effected  in  1881  with  small  com- 
panies serving  Weehawken,  Union,  Guttenberg  and 
other  communities. 

The  company  obtains  its  water  from  the  watersheds 
of  the  Hackensaek  River  and  Pascack  Creek.  Parts 
of  the  watersheds  are  in  New  York  State,  and  to  protect 
them  the  company  has  acquired  a  controlling  interest 
in  the  Spring  Valley  Waterworks  &  Supply  Company, 
which  serves  Sparkill  and  other  small  communities  in 
New  York  within  what  may  be  considered  the  Port 
District. 

The  first  works  of  the  Hackensaek  company  con- 
sisted of  a  small  reservoir  and  pumping  plant  built  in 
1869  at  Cherry  Hill,  just  west  of  the  Hackensaek 
River  at  Ilackensack.  In  1880  the  company  obtained 
a  contract  to  supply  Hoboken,  for  which  purpose  a 
pumping  plant  was  built  at  New  Milford,  about  six 
miles  above  Hackensaek.  The  water  was  pumped 
direct  into  a  transmission  and  distribution  system.  A 
considerable  percentage  of  it  was  and  is  pumped  a 
second  time  to  reach  the  high  levels  of  Weehawken  and 
other  towns  on  the  Bergen  Ridge. 

In  1906  the  company  built  a  storage  reservoir  of 
about  90,000,000  gal.  capacity  at  Hillsdale,  and  it  is 
now  building  one  of  3,000,000,000  gal.  capacity  at 
Oradell,  a  short  distance  above  the  New  Milford  pump- 
ing station.  It  also  has  three  equalizing  reservoirs  at 
Weehawken  and  a  standpipe  at  Englewood. 

Some  forty-seven  communities  in  Bergen  and  Hud- 
son Counties  are  now  supplied  by  the  Hackensaek 
Water  Company.  The  most  important  of  these  are 
Hoboken,  West  Hoboken,  Weehawken,  West  New  York, 
Union,  Hackensaek  and  Englewood.  In  1917  the  aver- 
age daily  pumpage  wras  about  30,000,000  gal.,  as  com- 
pared with  about  21,000,000  gal.  in  1908.  The  esti- 
mated population  served  in  1917  was  about  400,000, 
so  that  the  average  consumption  was  considerably  less 
than  100  gal.  per  capita. 

Elizabeth 

Elizabeth  obtains  its  water  supply  from  the  Eliza- 
bethtown  Water  Company,  which  was  incorporated  in 
1854.  The  company's  plant  is  unable  to  supply  the 
entire  city,  and  the  company  buys  water  from  four 
other  companies,  the  Middlesex,  the  Piscataway,  the 
Plainfield  Union  and  the  Short  Hills.  In  addition  the 
Elizabeth  company  has  two  emergency  connections  with 
the   distribution   system   of  Newark. 

Originally  the  Elizabethtown  Water  Company 
obtained  its  supply  from  an  impounding  reservoir  on 
the  Elizabeth  River  near  the  north  boundary  of  the  city. 
This  storage  basin,  known  as  the  Urbino  reservoir,  has 
a  capacity  of  about  30,000,000  gal.  A  second  slightly 
smaller  reservoir  was  built  near  by  to  act  as  a  settling 
basin.  In  dry  weather  the  drainage  area  of  the  two 
reservoirs  yields  only  about  2,500,000  gal.  per  day. 

In  1896  the  company  obtained  an  additional  quan- 
tity of  water  from  wrells  about  2%  miles  southwest  of 
the  city,  where  it  built  a  pumping  station.  From  these 
wells,  with  the  pumps  operating  twelve  hours  per  day, 
3,000,000  gal.  per  day  are  obtained. 

A  third  pumping  station,  known  as  the  Springfield 
station,  was  built  in  1901  about  5%  miles  southwest 
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of  the  city  to  draw  from  a  series  of  wells  along  the  east 
branch  of  the  Kahway  River.  These  wells  can  supply 
about  6,000,000  gal  per  day. 

The  Middlesex  Water  Company  owns  a  reservoir  of 
180,000,000  gal.  capacity  on  Robinson's  branch  of  the 
Rahway  River,  about  seven  miles  from  the  city.  In 
1915  the  city  received  about  2,320,000  gal.  per  day  of 
filtered  water  from  this  source,  although  in  extremely 
dry  weather  it  will  yield  only  1,000,000  gal.  per  day. 

The  Piscataway  Water  Company  during  1915 
pumped  about  2,000,000  gal.  per  day  from  its  station 
at  Bound  Brook,  nineteen  miles  southwest  of  the  city. 
The  water  was  pumped  from  wells. 

The  Plainfield  Union  Water  Company,  pumping 
water  from  the  city  of  Plainfield,  eleven  mile?  from 
Elizabeth,  supplies  El  Mora,  a  residential  section  in 
the  northwestern  pait  of  the  city. 

The  Short  Hills  Water  Company,  drawing  from 
wells  about  six  miles  northwest  of  the  city,  supplies 
about  1,000,000  gal.  per  day  to  the  city. 

Elizabeth  has  a  high  per  capita  consumption,  which 
has  increased  from  about  170  gal.  daily  in  1912  to 
more  than  200  in  1918,  according  to  estimates  of  the 
population  supplied.  In  1918  the  average  daily  con- 
sumption was  about  20,300,000  gal.,  for  a  population 
estimated  at  100,000.     There  is  little  metered  service. 

Perth  Amboy  and  South  Amboy 

The  first  waterworks  for  the  city  of  Perth  Amboy 
were  built  in  1882  by  the  Perth  Amboy  Water  Com- 
pany. The  city  acquired  the  works  about  1890,  and 
built  new  ones  in  1892-1893. 

Originally  the  supply  was  obtained  from  Tennent's 
Brook,  where  the  water  was  impounded  by  means  of 
a  dam,  whence  it  was  pumped  to  a  standpipc.  In 
1906  the  city  began  to  get  water  from  wells  about  seven 
miles  from  the  citv.  Additional  wells  have  been 
driven  from  time  to  time,  and  the  entire  supply  is  now 
obtained  from  the  wells,  the  reservoir  on  Tennent's 
Brook  being  kept  in  reserve  for  emergencies.  The 
pumping  station  is  located  at  Runyon,  seven  miles 
southeast  of  the  city. 

Perth  Amboy  is  growing  rapidly  in  population,  and 
the  per  capita  consumption  is  high  and  is  increasing. 
In  1909  an  average  of  4,630,000  gal.,  or  140  gal. 
per  capita,  were  supplied  daily  to  an  estimated  popula- 
tion of  33,000.  In  1918  an  average  of  10,460,000 
gal.  daily  was  supplied. 

South  Amboy  obtains  its  water  from  Perth  Amboy 
through  a  metered  connection.     In  1917  the  city  con- 


sumed an  average  of  465,000  gal.  daily,  or  about  66 
gal.   per  capita. 

Xew  Brunswick 

The  first  waterworks  for  the  city  of  New  Brunswick 
were  built  in  1865-1868  by  the  Brunswick  Water  Com- 
pany.    They  were  acquired  by  the  city  in  1873. 

The  supply  is  obtained  from  Lawrence  Brook,  an 
affluent  of  the  Raritan  River.  An  impounding  reser- 
voir at  Weston's  Mills,  together  with  several  mill 
ponds  above  the  city's  intake  pond,  give  a  total  storage 
capacity  of  277,000,000  gallons. 

Water  is  pumped  from  the  intake  pond  to  a  reser- 
voir on  a  hill  in  the  southern  part  of  the  city.  The 
reservoir  stores  15,000,000  gal.  There  is  in  addition 
a  standpipe  to  furnish  better  pressure  to  the  high  parts 
of  the  city. 

In  1917  the  average  daily  consumption  was  about 
3,000,000  gal.  As  the  estimated  population  was 
28,000,  the  per  capita  consumption  was  about  107 
gallons. 

Water  Rates 

The  Commission  has  assembled  for  its  own  use  and 
records  considerable  information  relative  to  the  water 
rates  prevailing  in  the  different  communities  of  the 
Port.  Owing  to  the  variety  of  ways  in  which  water 
rates  are  established,  it  is  difficult  to  present  this  in- 
formation on  a  comparable  basis,  and  the  Commission 
does  not  deem  it  necessary  to  attempt  to  do  so. 

Conclusion 

There  is  no  water-supply  problem  at  the  Port  serious 
enough  to  impede  its  development  along  the  lines  Sv*( 
forth  by  the  Commission.  As  the  number  of  inhabi- 
tants increases  the  water  consumption  will  naturally 
do  likewise  —  at  a  faster  rate  if  past  performances 
are  an  index,  possibly  at  a  slower  rate  if  more  exten- 
sive metering:  results  in  greater  economy.  In  anv 
event,  the  communities  must  reach  out  farther  and 
farther  for  their  water.  Xew  York  City  must  prob- 
ably go  to  the  Adirondacks  within  the  next  fifty 
years.  Newark  will  need  the  Wanaque  supply  soon, 
and  may  in  the  dim  future  have  to  find  stVl  another 
source.  Jersey  City  will  have  to  increase  its  rupply, 
and  so  some  or  all  of  the  other  cities  and  towrs  of  the 
Port  may  outgrow  their  water  facilities.  But  the 
abundance  of  untapped  water  in  the  Adirondacks  and 
nearer  districts  of  XewT  York  Stafe,  and  in  northern 
Xew  Jersey,  dispels  any  fear  that  the  needs  rannot  be 
met  as  they  develop. 


CHAPTER  33 
Disposal  of  Municipal  Waste 


A#  very  serious  problem  for  the  communities  of  the 
Port  District  is  that  of  the  disposal  of  municipal  waste. 
The  harbor  waters  are  badly  if  not  dangerously  polluted 
with  sewage,  and  the  degree  of  pollution  is  increasing, 
while  no  effective  steps  have  been  taken  to  improve 
conditions.  The  disposal  of  garbage  and  other  refuse 
does  not  present  quite  «o  serious  a  problem,  yet  the 
means  employed  are  far  from  satisfactory  and  result 
in  further  pollution  of  the  waters.  There  is  no  inter- 
state agency  for  the  control  of  these  matters,  and  the 
Commission  believes  there  is  a  vital  need  for  cne. 
Whether  or  not  the  agency  should  be  the  Port  Authority, 
there  are  aspects  of  the  problem  of  which  this  Com- 
mission must  take  cognizance. 

One  of  the  respects  in  which  the  Commission  is  con- 
cerned in  the  problem  is  the  condition  of  the  harbor 
waters.  The  pollution  of  the  harbor  waters  long  ago 
drove  away  the  marine  borers  such  as  infest  other 
Atlantic  ports  and  quickly  destroy  untreated  timber 
under  water,  necessitating  the  use  of  something  more 
expensive.  Public  health  demands  reduction  or  elimi- 
nation of  the  pollution,  which  will  probably  mean  the 
return  of  the  marine  borers.  Again,  it  is  imperative 
that  the  Commission's  plans  make  ample  provision  of 
waterfront  for  loading  garbage  and  rubbish  on  scows, 
inasmuch  as  a  vast  volume  of  this  furnished  by  New 
York  City  alone  must  be  floated  either  to  sea  or  to 
reduction  works  in  some  part  cf  the  Port  District. 
The  Commission's  plan  must  not  interfere  with  the 
construction  of  disposal  works  to  eliminate  the  pollution 
of  the  harbor  waters,  and  such  works  tc  be  effective 
must  probably  be  more  elaborate  than  are  found  any- 
where else  in  the  world.  Finally,  details  of  the  plan 
which  are  likely  to  cause  great  increases  in  the  amount 
of  municipal  waste  at  one  point  or  another  must  not 
impede  insurmountable  obstacles  to  the  disposal  of  such 
waste. 

Sewage  Disposal 

Nearly  all  of  the  sewage  created  by  the  8,000,000 
inhabitants  and  the  numerous  industries  of  the  Port 
District  is  poured  in  its  untreated  state  into  the  waters 
of  the  inner  harbor.  Along  the  shores  of  Manhattan, 
especially  in  the  East  River,  the  water  surges  back  and 
forth  with  the  tide,  and  solid  matter  may  remain 
indefinitely.  In  fact  constant  dredging  of  some  slips 
is  necessary  to  remove  the  deposits.  The  attempt  of  a 
number  of  the  Xew  Jersey  cities  to  overcome  the 
intolerable  pollution  of  the  Passaic  River  by  conveying 
their  sewage  to  the  Upper  Bay  was  met  some  years 
ago  by  legal  opposition  on  the  part  of  New  York,  and 
the  matter  is  still  pending  in  the  courts  as  the  Passaic 
Valley  Sewerage  Case.  Meanwhile  movements  to 
eliminate  the  greater  pollution  caused  by  the  City  of 
New  York  itself  have  never  progressed  beyond  the  pre- 
liminary plans. 


New  York  City  Sewage 

New  York's  sewers  empty  into  the  Hudson,  East 
and  Harlem  Rivers  and  the  Upper  Bay  at  the  most 
con\enient  points,  and  the  sewage  is  in  the  untreated 
state.  It  is  estimated  that  more  than  700  tons  of  fecal 
matter  flows  in  daily.  Under  average  conditions  12,o40 
million  cubic  feet  of  water  flows  out  through  the  Nar- 
rows on  the  ebb  tide  and  10,790  million  cubic  feet  flows 
in  on  the  flood  tide.  The  velocity  of  the  current  in  the 
Narrows  is  about  two  miles  per  hour.  It  is  evident, 
therefore,  that  the  currents  cannot  be  relied  upon  to 
carry  the  matter  away.  As  a  matter  of  fact  the  East 
River  water,  though  flowing  rather  rapidly,  oscillates 
Lack  and  forth,  so  that  test  floats  have  traveled  108  miles 
up  and  down  the  river  without  passing  out.  There  is 
also  considerable  oscillation  in  the  Hudson  and  Harlem 
Rivers,  although  Hudson  River  water  ultimately  finds 

its  wav  to  the  sea. 

• 

While  the  tidal  movements  have  some  refreshing 
effect,  the  benefit  is  restricted  because  the  action  is 
usually  least  where  most  needed,  the  currents  are  inter- 
mittent, the  sewage  and  water  do  not  always  mix 
thoroughly  and  the  solid  matters  are  carried  back  and 
forth,  some  on  the  surface  and  some  finally  depositing 
in  the  bavs  and  rivers. 

There  is  no  question  that  the  sewage  of  New  York 
contains  dangerous  bacteria.  They  can  be  communi- 
cated to  human  beings  by  bathing,  fishing,  handling  of 
driftwood  or  eating  of  shellfish. 

Metropolitan  Sewerage  Commission's  Plan 

Various  investigations  and  studies  have  been  made 
with  a  view  to  alleviating  conditions.  In  1914'  the 
Metropolitan  Sewerage  Commission,  created  by  the 
New  York  Legislature  in  1906,  made  an  estimable 
report,  after  an  exhaustive  study  of  the  problem.  The 
plan  as  proposed  involved  the  turning  of  all  sewage  pos- 
sible, partly  treated,  into  the  relatively  open  waters  of 
the  harbor  (the  Lower  Bay,  Jamaica  Bay,  the  Upper 
East  River  and  Long  Island  Sound),  the  creation  of 
an  artificial  island  off  Coney  Island  for  the  partial 
treatment  of  a  large  part  of  Brooklyn's  sewage,  and 
the  discharge  of  only  the  sewage  of  Manhattan,  and 
not  all  of  that,  into  the  Hudson  and  East  Rivers. 

The  Commission  divided  the  city  into  four  divisions 
and  proposed  separate  treatment  for  each.  The  divi- 
sions were  the  Upper  East  River,  Lower  East  River, 
Jamaica  Bay  and  Richmond.  For  the  Upper  East 
River  division,  which  comprised  nearly  all  of  the  Bronx, 
that  part  of  Manhattan  draining  into  the  Harlem  River 
and  that  part  of  Queens  draining  into  the  East  River 
east  of  Hell  Gate,  all  discharge  into  the  Harlem  River 
would  be  discontinued  and  the  matter  would  pass  into 
the  East  River  after  treatment  at  one  of  five  points 
on  both  sides  of  the  river.     For  the  Jamaica  Bay  divi- 
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sion,  embracing  the  eastern  part  of  Brooklyn  and  a 
large  part  of  Queens,  the  sewage  after  partial  treat- 
ment would  be  discharged  into  Jamaica  Bay.  For. the 
Richmond  division,  comprising  the  north  end  of  Staten 
Island,  there  would  be  partial  treatment  at  three  points 
prior  to  discharge  into  the  Narrows  and  the  Kill  van 
Kull. 

The  Lower  East  River  division,  comprising  all  terri- 
tory draining  into  the  Hudson  River  or  the  East  River 
below  Hell  Gate,  and  all  Brooklyn  territory  draining 
into  the  Upper  Bay,  embraced  most  of  Manhattan,  a 
large  part  of  Brooklyn  and  a  small  part  of  Bronx,  and 
provided  the  most  difficult  part  of  the  problem.  The 
Commission  proposed  to  continue  for  the  present  the  dis- 
charge of  Manhattan  sewage  into  the  Hudson  and  East 
Rivers,  but  well  screened  to  remove  large  solids.  Brook- 
lyn sewage  it  would  divert  to  the  artificial  island  to  he 
built  north  of  Sandv  Hook  and  about  three  miles  off 
Coney  Island,  where  it  would  receive  treatment  before 
discharge  into  the  Lower  Bay.  This  would  remove 
much  of  the  sewage  burden  from  the  land-locked  Hud- 
son and  East  Rivers,  and  ultimately  the  sewage  from 
the  east  side  of  Manhattan  could  be  siphoned  under 
the  East  River  and  delivered  to  the  artificial  island. 

Bronx  Valley  Sewer 

Xorth  of  New  York  City  within  the  Port  District 
most  of  the  City  of  Yonkers  discharges  its  sewage  direct 
into  the  Hudson  River,  while  a  large  volume  is  also 
discharged  into  the  river  by  the  Bronx  Valley  sewer, 
which,  constructed  in  recent  years,  extends  down  the 
valley  of  the  Bronx  River  from  White  Plains  to  a  point 
just  north  of  the  New  York  city  line  and  then  turns 
westerly  in  a  tunnel  to  the  Hudson  River.  The  sewer 
intercepts  the  sewage  of  White  Plans,  Scarsdale, 
Tuckahoe,  Bronxville  and  parts  of  Mount  Vernon  and 
Yonkers.     The  sewage  is  partly  treated. 

Most  of  the  sewage  of  Mount  Vernon  and  all  of  that 
of  New  Rochelle  and  the  communities  to  the  east  is 
discharged  into  Long  Island  Sound. 

Sewage  from  a  large  number  of  communities  along 
the  Mohawk  and  Hudson  Rivers  beyond  the  limits  of 
the  Port  District  gives  the  Hudson  a  large  burden  of 
pollution  at  the  point  where  it  enters  the  district. 

New  Jersey  Sewage  —  Passaic  Valley  Case 

Conditions  in  New  Jersey  are  no  more  satisfactory 
than  on  the  New  York  side  of  the  Port.  The  waters 
in  the  shallow  Newark  Bav  oscillate  back  and  forth 
before  finally  escaping  into  New  York  Bay,  and  the 
pollution  of  the  tributary  Passaic  River  years  ago 
became  such  a  menace  that  the  New  Jersey  Legislature 
in  1907  passed  a  law  prohibiting  the  discharge  of  raw 
sewage  into  the  river.  The  following  year  the  Passaic 
Valley  Sewerage  Commission  applied  to  the  United 
States  War  Department  and  obtained  a  permit  to  dis- 
charge under  water  near  Robbins  Reef,  within  the 
boundaries  of  New  Jersey,  the  sewage  from  a  trunk 
sewTer  it  proposed  to  build  down  the  Passaic  valley  and 
under  Newark  Bay  and  part  of  the  Upper  New  York 
Bay.  Construction  was  begun  on  this  sewer,  which 
was  to  serve  about  100  square  miles  of  the  most 
populous    territory   of   the   State,   from    Paterson   to 


Newark.  The  State  of  New  York  brought  suit  to 
block  the  project,  and  the  matter  is  still  before  the 
United  States  Supreme  Court.  Pending  the  ruling  of 
the  Court,  comment  on  the  merits  of  the  case  by  this 
Commission  would  be  improper.  •  It  can  be  pointed 
out,  however,  that  the  question  is  an  extremely  serious 
one  for  both  States. 

Another  joint  sewer  in  New  Jersey  serves  West 
Orange,  South  Orange,  Irvington,  Summit  and  parts 
of  Orange,  Newark  and  Elizabeth,  discharging  'near 
the  junction  of  the  Arthur  Kill  and  Newark  Bay. 
This  project  was  allowed  only  on  condition  that  a  treat- 
ment plant  would  be  provided  when  the  conditions 
demanded  it,  and  such  a  plant  is  contemplated  at  the 
present  time. 

A  number  of  communities  discharge  sewage  into  the 
Hackensack  River,  and  a  movement  has  been  considered 
to  build  a  trunk  sewer  in  that  valley,  with  a  treatment 
plant  near  the  head  of  the  Hackensack  Meadows.  A 
number  of  communities  also  discharge  into  the  Rahway 
River,  which  is  badly  polluted.  Some  of  the  smaller 
streams,  such  as  Penhorn  Creek  on  the  west  boundary 
of  Jersey  City,  are  little  better  than  open  sewers. 

Jurisdiction  Over  Harbor 

Sanitary  jurisdiction  over  New  York  Harbor  is  exer- 
cised by  the  United  States  Government,  the  States  of 
New  York  and  New  Jersev  and  the  Citv  of  New  York, 
but  the  regulations  regarding  sewage  disposal  are  by 
no  means  strict.  The  main  object  of  the  Federal  regu- 
lations is  to  prevent  the  dumping  of  solid  matter  to 
the  injury  of  channels ;  that  of  New  York  State's  super- 
vision is  the  management  of  the  quarantine,  and  the 
City's  chief  aim  is  to  prevent  local  nuisances  along  the 
shore.  Something  has  been  accomplished  by  each  of 
these  agencies,  but  no  far-reaching  remedy  for  the  pol- 
lution of  the  harbor  has  been  found.  There  has  lx*en 
a  general  lack  of  co-operation.  The  Metropolitan 
Sewerage  Commission  was  authorized  when  created  to 
co-operate  with  a  similar  body  created  by  the  State  of 
New  Jersey,  but  the  latter  State  never  created  such  a 
body. 

In  view  of  the  legal  controversy  in  the  matter  of  the 
Passaic  Valley  Sewage  Case,  the  highly  technical  and 
specialized  nature  of  the  problem  involved  and  the 
limited  time  at  the  disposal  of  the  Commission,  the 
Commission  has  made  no  attempt  to  solve  the  sanitary 
problem.  That  a  solution  is  urgently  needed  is  patent. 
The  Commission  does  not  believe  that  any  part  of  its 
general  plan  will  interfere  in  any  way  with  whatever 
remedy  may  be  adopted  for  the  present  insanitary  con- 
ditions. Ultimately,  if  the  harbor  waters  are  cleansed 
to  such  a  point  as  to  make  them  habitable  by  marine 
borers,  it  may  be  found  necessary  to  creosote  all  timber 
that  is  to  be  submerged,  or  even  to  use  concrete  con- 
struction. For  the  present  this  does  not  seem  to  be 
necessary,  except  in  such  waters  as  Jamaica  Bay,  where 
the  marine  borers  are  still  able  to  thrive. 

Disposal  of  Garbage  and  Rubbish 

The  disposal  of  garbage  and  other  refuse,  while  a 
very  large  problem,  is  less  obviously  an  interstate  prob- 
lem than  that  of  sewage.     It  is  generally  conceded  that 


Disposal  of  Municipal  Waste 


433 


garbage  and  rubbish  must  not  be  dumped  into  the 
harbor  waters,  and  although  the  practice  still  prevails 
of  dumping  them  at  sea,  where  much  of  the  matter 
washes  back  on  the  beaches  of  both  States,  there  are 
probably  few  who  advocate  this  as  a  permanent  pro- 
cedure. New  York  can  reasonably  be  expected  to  dis- 
pose of  her  own  garbage  and  rubbish,  and  the  same  can 
be  expected  of  the  New  Jersey  communities.  At  the 
same  time  the  natural  means  of  conveying  the  refuse 
to  the  disposal  plants  is  by  water,  making  it  necessary 
to  provide  the  required  waterfront  facilities,  and  the 
need  for  locating  the  reduction  plants  at  such  points 
and  of  such  character  as  not  to  be  offensive  to  other 
communities  cannot  be  overlooked. 

New  York's  Garbage  Problem 

Garbage  disposal  and  refuse  disposal  for  the  City 
of  New  York  are  still  in  the  experimental  stage. 
Garbage  disposal  is  in  an  especially  chaotic  state  at 
present  because  of  the  recent  opposition  to  and  subse- 
quent abandonment  of  the  elaborate  plant  built  in 
1916-1917  on  Staten  Island.  The  city  has  gone  back 
for  the  time  being  to  the  antiquated  practice  of  dump- 
ing the  garbage  at  sea,  and  the  Commission  has  no 
information  that  substantial  headway  has  been  made 
toward  a  more  satisfactory  method. 

Prior  to  1895  dumping  at  sea  was  the  accepted  pro- 
cedure. Aside  from  the  expense  of  this  it  created 
nuisances,  the  garbage  being  blown  shoreward  in  strong 
winds,  and  at  times  fouling  the  Long  Island  and  New 
Jersey  beaches,  even  as  far  south  as  Atlantic  City. 

In  1895  what  was  then  the  largest  garbage-reduction 
plant  in  the  world  was  built  by  a  private  company  at 
Barren  Island,  at  the  entrance  to  Jamaica  Bay.  The 
plant  was  enlarged  from  time  to  time  and  remained 
continuously  in  operation  until  1917,  when  the  Staten 
Island  plant  was  built.  It  had  meanwhile  taken  over 
the  garbage  from  Brooklyn  and  the  Bronx.  The 
essential  features  of  the  reduction  process  used  were 
the  steaming  of  the  garbage  in  tanks  until  it  was 
thoroughly  cooked,  the  pressing  out  of  the  water  and 
grease,  the  latter  being  recovered,  the  further  pressing 
of  the  residue  into  cakes  for  fertilizer  and  the  burning 
of  the  escaping  gases. 

In  1916  a  plant  costing  $2,000,000  was  built  on  the 
Arthur  Kill  in  Staten  Island.  This  plant  was  to  re- 
duce all  garbage  of  Manhattan,  Brooklyn  and  the  Bronx 
for  five  years,  after  which  it  was  to  be  turned  over  to 
the  city.  The  Borough  of  Richmond  vigorously  op- 
posed'the  building  of  this  plant,  but  its  opposition  was 
overruled  and  the  plant  was  built. 

After  the  plant  was  put  into  operation  the  complaints 
continued.  Meanwhile  the  machinery  broke  down  re- 
peatedly, and  in  March,  1918,  the  company  went  into 
a  receivership.  A  committee  investigated  and  reported 
bad  odors  all  over  the  southern  part  of  the  island,  and 
in  July,  1918,  orders  were  given  to  dump  the  garbage 
at  sea.  Attempts  to  rehabilitate  the  plant  and  to  get 
the  city  or  Federal  Government,  which  needed  the 
by-products,  to  operate  it  failed,  and  in  the  late  autumn 
it  was  permanently  shut  down. 

The  Staten  Island  plant  was  supposed  to  embody  the 
best  obtainable  in  the  scientific  reduction  of  garbage. 
Its  chief  difficulty  seems  to  have  been  lack  jof  capacity, 
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so  that  garbage  in  scows  became  highly  offensive  before 
it  could  be  put  through  the  plant. 

Dumping  of  the  garbage  at  sea  following  the  dis- 
continuance of  the  Staten  Island  plant  caused  so  many 
complaints  that  the  company  that  had  operated  the  Bar- 
ren Island  plant  was  asked  to  reopen  it.  Considerable 
money  was  spent  in  rehabilitating  it,  but  the  plant  was 
unequal  to  the  present  demands  and  the  cost  to  the 
city,  dependent  as  it  was  on  a  day-to-day  contract,  was 
excessive.  Hence  the  attempt  to  utilize  the  plant  was 
abandoned,  and  now  all  garbage  is  being  dumped  at 


sea. 


New  York's  Rubbish 


Up  to  1895  all  of  Manhattan's  refuse  was  dumped 
on  low-lying  waterfront  ground,  land  on  both  sides  of 
the  island  below  Forty-second  Street  being  reclaimed  in 
this  way,  or  it  was  towed  to  sea.  There  was  at  thai 
time  no  separation  of  garbage  and  rubbish.  Colonel 
Waring  in  1895  instituted  the  separation.  Since  that 
time  the  practice  of  burning  the  rubbish,  either  at 
incinerators  or  on  open  dumps,  has  been  developed. 
The  work,  aside  from  that  performed  by  a  municipal 
plant  at  Flushing  and  another  in  the  Bronx,  is  done 
by  private  companies  at  considerable  cost.  The  sani- 
tary conditions  at  the  land  dumps  and  at  the  waterfront 
dumps  as  well  are  a  public  menace.  They  also  create 
a  fire  risk,  as  fires  can  neither  be  prevented  nor  easily 
put  out. 

New  Jersey's  Refuse 

Refuse  is  collected  from  most  of  the  New  Jersey 
communities  by  private  companies  or  individuals  under 
contract.  In  some  of  the  communities  the  garbage, 
ashes  and  rubbish  are  collected  separately,  in  others 
the  mixed  system  is  in  use.  In  the  main  the  material 
is  deposited  in  private  land  dumps,  some  of  which  are 
nearly  filled  up,  and  some  of  which  are  quite  offensive. 

Other  Phases  of  Refuse  Removal 

There  are  numerous  other  phases  of  the  problem  of 
refuse  removal,  such  as  the  disposal  of  trade  wastes 
from  stores,  factories,  hotels  and  restaurants,  and  the 
removal  of  dead  animals.  The  wastes  need  not  be 
entirely  waste.  In  other  cities  the  garbage  is  used  as 
feed  for  hogs,  or  the  grease  and  other  valuable  by- 
products are  extracted,  so  that  while  New  York  and 
most  of  the  other  communities  of  the  Port,  pay  to  have 
their  garbage  removed,  some  cities  are  able  to  sell  it. 
In  the  matter  of  rubbish,  also,  there  is  considerable 
salvage. 

The  problem  at  the  Port  of  New  York  is  much 
greater  than  anywhere  else  in  this  country,  and  the 
first  essential  is  that  the  material  be  removed  before 
it  becomes  a  menace  to  health  or  an  obstruction  to 
traffic.  Nevertheless  there  is  warrant  for  scientific 
study  to  determine  whether  the  wastes  are  assets  or 
liabilities,  and  whether  they  should  be  destroyed  as 
completely  as  possible  or  separated  into  their  valuable 
and  valueless  elements,  and  only  the  latter  be  destroyed. 

Snow  Removal 

One  other  phase  of  the  general  problem  of  the  disposal 
of  municipal  wastes  which  has  a  vital  bearing,  as  the 
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past  winter  proved,  on  the  operation  of  the  Port  as  a 
port,  is  the  question  of  snow  removal.  The  virtual 
disappearance  of  sleighs  from  the  business  streets  of 
the  Port  District  and  the  large  increase  in  the  per- 
centage of  motor  vehicles  have  made  it  necessary  to 
remove  snow  from  the  pavements  as  soon  as  possible 
after  a  storm.  The  regular  street-cleaning  forces  of 
New  York  City  and  the  other  communities  are  not 
able  to  cope  with  a  heavy  storm,  and  the  work  has 
ordinarily  been  done  by  contract. 

Early  in  February  of  this  year  a  storm  came  which 
impeded  traffic,  particularly  in  New  York  City,  more 
seriously  than  any  other  storm  in  the  records  of  the 
Port  District.  The  snow,  which  did  not  exceed  a  total 
depth  of  six  or  eight  inches,  came  in  a  series  of  layers 
of  snow,  sleet  and  rain.  Neither  the  contractors  nor 
the  city  succeeded  in  assembling  a  sufficient  number  of 
laborers  to  make  any  impression  on  the  snow  before  it 
had  under  the  impact  of  vehicular  traffic  become  packed 
and  frozen  into  ice,  very  rough  and  of  unequal  depth. 
Vehicular  traffic  was  brought  almost  to  a  standstill, 
even  on  the  most  important  streets,  and  it  was  nearly 
two  weeks  before  normal  conditions  were  restored  in 
the  business  streets,  the  residential  streets  not  recover- 
ing during  the  entire  month.  The  losses  due  to  delays 
in  the  movement  of  goods,  damage  to  motor  trucks  and 
other  vehicles  and  the  general  derangement  of  business 
were  incalculable. 

The  system  of  snow  removal  in  vogue  in  New  York 
City,  where  the  problem  is  most  acute,  depends  upon 
the  quick  assembling  cf  a  large  amount  of  floating 
labor.  Usually  the  men  will  not  come  out  in  force 
while  the  storm  continues  or  while  it  is  very  cold.  The 
methods  employed,  too,  are  unduly  costly.  The  snow 
is  shovelled  into  high  trucks,  mostly  horsedrawn,  hauled 
to  the  waterfront  and  dumped  off  piers  or  bulkheads. 
Several  methods  of  payment  have  been  tried,  but  the 
most  common  one  is  en  the  basis  of  actual  contents  of 
the  loaded  trucks. 

In  1914  Mr.  J.  T.  Fetherston,  at  that  time  street- 
cleaning  commissioner,  introduced  a  system  known  as 
"snow  fighting".  As  soon  as  a  snowstorm  began  the 
regular  street  cleaning  forces  and  as  many  laborers  as 


could  be  had  by  the  city  were  set  to  work  clearing  cross- 
walks and  gutters,  and  removing  the  snow  around 
hydrants.  Then  as  far  as  possible  the  snow  was  shov- 
elled or  even  dumped  into  the  sewers. 

An  objection  to  this  method  is  the  likelihood  of  street 
refuse  of  all  sorts  getting  into  and  clogging  the  sewers. 
The  method  was  more  effective,  however,  than  that 
employed  during  the  past  winter  or  than  anything  tried 
prior  to  1914.  It  is  evident  that  even  if  the  cost  be 
high  the  snow  must  be  removed  before  it  has  an  oppor- 
tunity to  become  packed  into  ice.  During  the  past 
winter  most  of  the  material  removed  was  solid  ice, 
which  had  to  be  cut  away  with  picks. 

The  communities  on  the  New  Jersev  side  of  the  Port 
suffered  less  from  the  snow  of  the  past  winter  than  New 
York  City  did.  They  were  able  to  recruit  sufficient 
forces  to  attack  and  remove  the  snow  before  the  traffic 
had  converted  it  into  ice.  The  removal  was  expensive, 
however,  and  the  entire  problem  deserves  careful  study. 

Conclusion 

The  disposal  of  all  of  the  many  kinds  of  wastes  the 
Port  District  produces  is  in  itself  a  large  problem. 
There  should  be  a  continuing  organization  to  stud\-  it 
with  a  view  both  to  safeguarding  the  public  health  and 
to  salvaging  whatever  may  be  of  value.  As  far  as  the 
plan  of  this  Commission  is  concerned,  it  does  not 
appear  to  interfere  in  any  way  with  the  best  solution  of 
the  various  phases  of  the  wastes  problem.  Space  is 
available  for  waterfront  facilities  required  for  the  dis- 
posal of  garbage  and  rubbish,  while  satisfactory  gar- 
bage-disposal works  can  doubtless  be  constructed  as  may 
be  required  .without  conflict  with  the  Commission's 
plan. 

It  should  be  borne  in  mind  in  the  design  of  water- 
front structures  that  the  present  heavy  burden  of  sew- 
age in  the  harbor  will  some  day  be  reduced  in  the 
interests  of  public  health,  and  when  that  day  comes  the 
destructive  marine  borer  will  return.  Consideration 
should  be  given  now,  therefore,  to  the  desirability  of 
safeguarding  structures  under  water  against  his  attack. 


PART    III 


Compact  Between  New  York  and  New  Jersey  for  the  Creation  of  a 
Port  Authority  and  the  Comprehensive  Development  of  the  Port. 


In  his  message  of  February  18,  1918,  transmitting 
to  the  New  York  Legislature  the  preliminary  report 
of  this  Commission  (Legislative  Document  31), 
Governor  Charles  S.  Whitman  said:  "The  recent 
decision  of  the  Interstate  Commerce  Commission  in 
the  New  York  Harbor  Case  has  brought  to  the  atten- 
tion of  the  people  of  the  two  States,  as  never  before, 
the  important  fact  that  the  Port  of  New  York  is  his- 
torically, geographically  and  commercially  one  port 
and  that  any  congestion  in  the  port  at  any  one  point 
affects  the  whole  port.  While  this  port  is  undoubtedly 
the  greatest  port  in  the  world  and  is  at  this  very  time 
performing  a  war  service  of  incalculable  value,  its 
facilities  have  not  been  properly  co-ordinated.  Its 
size  and  complexity  have  led  to  serious  and  grave 
situations.  The  time  has  come  to  look  forward  and 
to  plan  in  advance  for  the  future  demands  that  will 
be  made  upon  the  port.  Haphazard,  piecemeal  at- 
tempts to  solve  the  terminal  problem  at  the  port  will 
hinder,  not  hasten,  the  desired  solution.  It  is  the 
universal  opinion  of  all  those  who  have  studied  the 
matter  that  there  must  be  a  careful,  scientific  study  of 
all  of  the  conditions  at  the  port  and  a  weighing  and 
comparison  of  the  cost  and  value  of  all  suggested 
improvements.  This  cannot  be  done  by  any  commis- 
sion representing  either  State  alone.  The  task  must 
be  a  joint  task" 

The  New  York,  New  Jersey  Port  and  Ilarbor 
Development  Commission  itself  represents  the  reg- 
istered will  and  purpose  of  the  two  States  to  engage 
in  this  joint  and  common  undertaking. 

The  investigation  and  studies  made  by  the  Commis- 
sion very  early  convinced  the  Commission  that,  what- 
ever physical  plan  might  ultimately  be  worked  out,  it 
was  essential  that  the  two  States  be  brought  together 
in  an  agreement  or  compact  fixing  the  basis  and  terms 
of  co-operation,  and  providing  for  legal  machinery 
through  which  this  co-operation  could  be  made  effective. 
The  Commission,  therefore,  requested  its  counsel  to 
make  a  careful  and  exhaustive  study  of  all  the  legal 
phases  of  the  problem. 

Study  of  Legal  Precedents 

Such  a  study  was  made  and  is  contained  in  the 
"Preliminary  Report  of  Counsel  to  Accompany  the 
Tentative  Draft  of  Proposed  Treaty  Amendatory  and 
Supplementary  to  the  Treaty  of  1834/'  annexed  to 
the  Progress  Report  of  the  Commission  for  1919 
(Legislative  Document  103).  This  study  brought 
together  the  precedents  bearing  upon  the  problem  and 
discusses  at  length  the  history  of  the  early  commercial 
relations  between  New  York  and  New  Jersey;  the 
boundary  dispute;   the  treaty  of  1834:   the  purpose 


and  meaning  of  that  treaty;  the  Federal  power  over 
interstate  commerce  and  navigation;  the  powers  of  the 
two  States,  covering  the  title  to  shore-front  property 
both  in  New  Jersey  and  New  York,  the  regulation  of 
waterfront  franchises,  the  various  agencies  —  corpora- 
tions, municipalities  or  other  delegated  powers — » 
through  which  the  States  may  act,  the  legal  basis  for 
interstate  action  and  the  treaty  or  compact-making 
power  of  the  bVates;  the  experiences  in  international 
law  in  dealing  with  such  problems;  the  methods 
for  the  enforcemenf  of  an  interstate  treaty;  State 
limitations  upon  borrowing  capacity,  and  other 
phases  of  the  problem.  This  report  is  regarded  by 
experts  as  the  first  compilation  of  authorities  upon 
these  phases  of  the  problem  of  Port  development.  It 
is  revised  and  brought  down  to  date  further  on  in  ?'«:- 
chapter. 

The  Commission  concluded  that  the  structure  of  a 
Port  Authority  for  the  Port  of  New  York  should  be 
built  upon  the  firm  foundation  of  the  New  York-New 
Jersey  treaty  of  1834.  It  concluded,  further,  that  in 
such  an  amendment  of  the  treaty  account  should  be 
taken  of  what  is  now  known  as  the  "  Metropolitan  Dis- 
trict" and  that  commercially,  as  well  as  historically; 
the  district  is  in  fact,  if  not  in  law,  one  district.  Diffi- 
culties at  once  suggest  themselves  in  the  erection  of 
such  an  authority :  To  what  extent  can  power  be  vested 
in  such  an  authority?  To  what  extent  should  such 
power  be  vested?  What  power  shall  such  a  port 
authority  possess  over  municipalities  and  communities 
embraced  within  the  territory  ?  How  shall  it  deal  with 
property,  title  to  which  is  now  vested  in  such  localities  ? 
What  shall  become  of  the  bonded  indebtednesses  of  these 
various  communities  and  of  their  constitutional  debt 
limitations,  especially  in  the  case  of  New  York  City? 
On  the  one  side  are  all  the  municipalities  and  town- 
ships now  embraced  in  Greater  New  York,  organized 
into  one  large  single  political  unit;  on  the  other  are 
various  small  units  still  unorganized.  How,  if  at  all, 
shall  these  units  be  represented,  and  how  shall  their 
authority  be  balanced?  These  questions  are  not  en- 
tirely legal  questions.  They  do,  however,  present  legal 
phases.  They  are  in  the  main  political  questions. 
They  must  take  account  of  the  habits  of  thinking  and 
feeling  of  all  of  these  communities,  as  well  as  of  the 
legal  principles  involved. 

The  legal  problem  is  unique.  As  was  stated  by 
counsel  in  his  report,  "At  the  threshold  we  face  the 
fact  of  a  dual  political  sovereignty.  The  Port  lies  in 
two  States,  each  an  independent  sovereignty  in  its  own 
land.  The  legal  problem,  therefore,  cannot  so  easily 
be  stated  or  solved  as  it  might  be  for  New  Orleans. 
Philadelphia,  Boston  or  Baltimore.  Again,  traffic 
between   two  States  across  boundary  waters  is  inter- 
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state  commerce.     Neither  one  State  nor  the  other  can 
wholly  regulate  the  Port." 

If  it  is  important  to  overcome  the  physical  barriers 
that  separate  the  two  States,  it  is  of  even  greater  im- 
portance to  overcome  the  legal  barriers.  The  Commis- 
sion felt  that  the  implicit  obligation  of  the  legislation 
under  which  it  was  created  should  be  reduced  to  the 
form  of  a  compact  whose  terms  should  be  explicit  and 
definite  —  a  compact  by  which  the  States  should  co- 
operate through  a  common  agency  in  the  development 
of  port  facilities.  It  was  convinced  that  there  were 
no  constitutional  or  legal  difficulties  in  the  way  of  such 
a  compact  and  that  it  should  supplement  the  existing 
compact  between  New  York  and  New  Jersey  made  in 
1884,  a  copy  of  which  iB  contained  in  the  report  of 
counsel  to  the  Commission. 

Tentative     Draft     of     Treaty     Submitted     in 

December,  1918 

Acting  under  instructions  of  the  Commission,  ac- 
cordingly, counsel  to  the  Commission  prepared  a  tenta- 
tive draft  of  such  a  compact.  (A  copy  of  this  fol- 
lows this  chapter  and  is  marked  Appendix  A.) 

Accompanying  it  was  the  following  notice: 

For  the  purpose  of  developing  a  legal  plan  for  the  carrying 
forward  of  such  constructive  recommendations  as  shall  ultimately 
be  approved,  the  Commission  now  presents  for  public  discussion 
and  consideration  a  proposed  treaty  between  the  two  States,  look- 
ing to  the  creation  of  a  single  Port  Authority.  Accompanying 
the  tentative  treaty  is  a  report  from  the  Commission's  counsel, 
discussing  the  legal  phases  of  the  problems  presented  to  the 
Commission. 

Criticisms  and  suggestions  should  be  sent  to  the  secretary,  at 
the  office  of  the  Commission,  115  Broadway,  New  York  City,  A 
limited  number  of  copies  of  the  report  of  counsel  accompanying 
the  treaty  are  available  for  organizations  or  individuals  desirous* 
of  making  suggestions  or  criticism  of  the  plan. 

A  copy  of  the  draft  was  sent  to  all  members  of  the 
Legislatures  of  both  States,  to  the  Mayor  and  other 
members  of  the  Board  of  Estimate  and  Apportionment 
of  New  York  City,  to  other  municipal  officials  within 
the  metropolitan  district,  to  civic  and  commercial 
bodies  and  to  the  press. 

First  Public  Consideration 

The  first  public  consideration  of  this  draft  was  given 
at  a  meeting  held  at  the  New  York  Chamber  of  Com- 
merce December  19,  1918,  at  which  were  present  Hon. 
Charles  S.  Whitman,  Governor  of  New  York;  Hon. 
Walter  E.  Edge,  Governor  of  New  Jersey;  Hon. 
Charles  E.  Hughes;  Hon.  William  D.  Guthrie;  Hon. 
John  0.  H.  Pitney;  Hon.  Byron  It.  Newton,  Collector 
of  the  Port;  Mr.  Alfred  H.  Smith,  Regional  Director 
of  Railroads;  Hon.  Charles  L.  Craig,  Comptroller  of 
the  City  of  New  York;  Hon.  Edward  Riegelmann, 
President  of  the  Borough  of  Brooklyn ;  Hon.  Murray 
Hulbert,  Commissioner  of  Docks,  City  of  New  York 
(not  at  that  time  a  member  of  this  Commission) ;  the 
members  of  this  Commission,  its  counsel  and  its  con- 
sulting engineer. 

At  this  time  both  Governor  Whitman  and  Governor 
Edge  took  occasion  to  pledge  their  support  to  the  pro- 
posed compact. 

The  main  features  of  the  proposition  almost  at  once 
received  general  popular  approval.  The  New  York 
Chamber  of  Commerce,  Merchants'  Association,  City 
Club,   Citizens'   Union.   Brooklyn   Chamber  of  Com- 


merce and  Newark  Board  of  Trade  all  gave  their 
hearty  support  to  the  project.  The  metropolitan  press 
was  almost  unanimously  for  it.  Among  the  papers 
supporting  it  were  the  New  York  Times,  World,  Sun, 
Triune,  Herald,  Journal  of  Commerce,  Globe,  Even- 
ing Post,  Evening  Mail,  Evening  World  and  Evening 
Sun,  the  Newark  Evening  News  and  various  other 
New  Jersey  papers. 

At  the  request  of  Governor  Edge  the  State  Bar 
Association  of  New  Jersey  appointed  Messrs.  Gilbert 
Collins  and  Marshall  Van  Winkle  of  Jersey  City, 
Edward  M.  Colie  and  Robert  II.  McCarter  of  Newark, 
Wayne  Dumont  of  Pateraon,  William  R.  Wilson  of 
Elizabeth  and  Adrian  Lyon  of  Perth  Amboy  a  special 
committee  to  consider  the  proposed  draft.  The  com- 
mittee approved  of  its  legality. 

Committees  of  the  various  bodies  endorsing  the  plan 
made  careful  study  of  the  details,  and  valuable  sug- 
gestions and  criticisms  were  received  by  the  Commis- 
sion and  its  counsel. 

Public  Hearinos 

Public  hearings  were  held  at  Newark  and  New  York 
City  on  January  18  and  22,  1919,  respectively. 

At  the  Newark  hearing  the  treaty  was  discussed  by 
Messrs.  D.  Grotta,  president  of  the  Newark  Board  of 
Trade;  Morris  It.  Sherrerd,  chief  engineer  of  the 
Department  of  Streets  and  Public  Improvements,  City 
of  Newark;  It.  C.  Jenkinsou,  vice-chairman  of  the 
New  Jersey  State  Board  of  Commerce  and  Naviga- 
tion; Peter  Campbell,  W.  J.  Bartnett  and  others.  The 
discussion  was  distinctly  favorable  to  the  treaty. 

At  the  New  York  hearing  Messrs.  John  F.  Wallace, 
representing  the  Chamber  of  Commerce  of  the  State 
of  New  York;  R.  C.  Harrison  for  the  City  Club; 
F.  B.  DeBerard,  for  the  Merchants'  Association; 
William  McCarroll;  Louis  L.  Tribus,  representing  the 
Staten  Island  Chamber  of  Commerce;  S.  Wood 
McClave,  of  the  Eastern  Bergen  County  Association 
of  New  Jersey;  Hon.  Byron  It.  Newton,  Collector  of 
the  Port  of  New  York;  Charles  Whiting  Baker,  John 
II.  Ward,  Lindon  W.  Bates  and  n.  McL.  Harding, 
spoke  in  favor  of  the  principle  of  the  treaty.  Charles 
Campbell  spoke  in  opposition. 

Presentation   to   Legislatures  —  Bi-State   Legis- 
lative   Commission 

On  January  29,  1919,  a  conference  was  held  at 
Albany  between  Governors  Smith  and  Edge,  the  mem- 
bers of  the  Commission  and  their  counsel,  and  the  fol- 
lowing members  of  the  Legislature  of  New  York: 
Lieut.-Gov.  Harry  C.  Walker;  Hon.  J.  Henry  Walters, 
president  pro  tern  of  the  Senate;  Hon.  James  A.  Foley, 
minority  leader  of  the  Senate;  Hon.  Thaddeus  C. 
Sweet,  Speaker  of  the  Assembly;  Hon.  Simon  L. 
Adler,  majority  leader;  Hon.  Charles  D.  Donohue, 
minority  leader;  Hon.  H.  E.  Machold,  chairman  of  the 
Ways  and  Means  Committee  of  the  Assembly;  Hon. 
Murray  Hulbert,  Commissioner  of  Docks,  City  of  New 
York,  and  Hon.  Edw.  J.  MoGoldrick,  assistant  corpora- 
tion counsel,  City  of  New  York. 

At  this  conference  the  draft  of  the  compact  was  pre- 
sented and  discussed,  and  it  was  agreed  that  in  order 
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that  it  might  be  presented  in  complementary  form  to 
the  Legislatures  of  both  States  a  legislative  bi-State 
commission  should  be  appointed,  which  should  co- 
operate with  the  Commission  in  the  revision  of  the 
compact.  Accordingly  Hon.  J.  Henry  Walters,  presi- 
dent pro  tern,  of  the  Senate;  lion.  Thaddeus  C.  Sweet, 
Speaker  of  the  Assembly ;  Hon.  Henry  M.  Sage,  chair- 
man of  the  Committee  on  Finance  of  the  Senate;  Hon. 
H.  E.  Machold,  chairman  of  the  Committee  on  Ways 
and  Means  of  the  Assembly;  Hon.  Alvah  W.  Bur- 
lingame,  Jr.,  and  Hon.  Louis  M.  Martin,  chairman 
respectively  of  the  Committees  on  Judiciary  of  the 
Senate  and  the  Assembly;  Hon.  James  A.  Foley, 
minority  leader  of  the  Senate;  Hon.  Simon  L.  Adler, 
majority  leader  of  the  Assembly;  Hon.  Charles  D. 
Newton,  Attorney-General;  Hon.  Frederick  A.  Wells 
and  Hon.  George  K.  Fearon,  members  of  the  Assem- 
bly; Hon.  Murray  Hulbert,  Commissioner  of  Docks 
of  the  City  of  New  York;  Messrs.  William  P.  Burr 
and  Edward  J.  McGoldrick,  corporation  counsel  and 
assistant  corporation  counsel  of  the  City  of  New  York, 
and  Mr.  Robert  C.  Cumming,  legislative  bill  drafting 
commissioner,  were  appointed  to  represent  New  York, 
while  Hon.  Thomas  F.  McCran,  Attorney-General; 
Hon.  Clarence  E.  Case  and  Hon.  Henry  E.  Acker- 
son,  Jr.,  majority  and  minority  leaders  of  the  Senate; 
Hon.  Arthur  A.  Pierson,  Speaker  of  the  Assembly; 
Hon.  Ralph  K.  Kellam  and  Hon.  Hugh  C.  Barrett, 
leadens  of  the  Assembly,  and  Mr.  John  J.  Milton,  cor- 
poration counsel  of  Jersey  City,  were  appointed  to 
represent  New  Jersey. 

Conference  at  Chamber  of  Commerce 

On  February  15,  through  the  courtesy  of  the  New 
York  Chamber  of  Commerce,  the  Commission  met  at 
the  Chamber  and  considered  the  proposed  compact. 
There  were  present:  Governors  Smith  and  Edge; 
Lieutenant-Governor  Walker,  Senators  Walters,  Sage, 
Foley  and  Burlingame,  Speaker  Sweet,  Assemblymen 
Machold,  Adler,  Donohue,  Martin,  Wells  and  Fearon, 
Attorney-General  Newton  for  the  State  of  New  York, 
Corporation  Counsel  Burr  and  Assistant  Corporation 
Counsel  McGoldrick  for  the  City  of  New  York; 
Senators  Runyon,  Case,  Ackerson,  Edwards  and  Whit- 
ney, Assemblymen  Pierson,  McAeer,  Kellam,  Barrett 
and  Winne,  Attorney-General  McCran,  Comptroller 
N.  A.  K.  Bugbee  and  State  Treasurer  William  R. 
Rfcad  for  the  State  of  New  Jersey;  the  members  of  this 
Commission,  its  counsel  and  others. 

The  conference  adjourned  to  March  1  after  appoint- 
ing a  sub-committee  to  revise  and  redraft  the  proposed 
compact,  consisting  of  the  Attorneys-General  of  both 
States,  the  majority  and  minority  leaders  of  both 
nouses  of  both  States,  and  the  corporation  counsels 
of  New  York  and  Jersey  City. 

The  subcommittee  met  February  21  and  considered 
all  criticisms  and  suggestions  that  had  been  made,  and 
instructed  counsel  for  the  Commission  to  revise  the 
draft  and  present  it  for  further  consideration  to  the 
subcommittee  prior  to  the  meeting  of  March  1. 
^  At  the  adjourned  meeting  of  the  bi-State  Commis- 
sion held  March  1  at  the  Chamber  of  Commerce, 
Governor  Smith,  Speaker  Sweet  and  Senator  Walters 


requested  an  adjournment  of  the  conference  until  the 
administration  officials  of  the  City  of  New  York  might 
be  given  an  opportunity  to  consider  the  proposed  draft 
and  express  their  views  thereon.  The  conference, 
accordingly,  adjourned  subject  to  the  call  of  the  chair 
as  soon  as  the  New  York  legislative  section  of  the  con- 
ference was  ready  to  report.  Mr.  Walters,  president 
pro  tern  of  the  Senate,  addressed  a  communication  to 
Mayor  John  F.  Hylan  and  Hon.  Robert,  L.  Moran, 
President  of  the  Board  of  Aldermen  of  New  York 
City,  a  copy  of  which  appears  as  Appendix  B. 

A  copy  of  the  compact  as  revised  up  to  this  time 
appears  as  Appendix  C 

Hearing    Before    New    York    City    Board    of 

Estimate 

The  matter  having  been  set  down  by  the  Board  of 
Estimate  and  Apportionment  of  New  York  City  for 
a  public  hearing  on  March  26,  the  Commission  and  its 
counsel  attended  and  counsel  for  the  Commission,  by 
direction  of  Governor  Smith,  outlined  the  history  and 
purpose  of  the  proposed  compact.  The  hearing  con- 
tinued through  the  day,  and  on  the  following  day 
besides  the  Commission's  counsel  there  appeared  in 
support  of  the  treaty  Mr.  George  W.  WickerBham,  for 
the  New  York  Chamber  of  Commerce;  Mn  Samuel 
Untermyer,  representing  the  Yonkers  Waterfront 
Development  Commission  and  the  Merchants'  Asso- 
ciation of  the  City  of  New  York;  the  late  Col.  Henry 
W.  Hodge,  representing  the  Citizens'  Union;  Mr. 
Nelson  S.  Spencer,  representing  the  City  Club,  and 
Messrs.  J.  S.  Davis  and  F.  L.  Oranford,  representing 
the  Brooklyn  Chamber  of  Commerce. 

There  appeared  in  opposition  Mr.  Charles  F.  Mc- 
Lean, representing  the  New  York  Board  of  Trade  and 
Transportation,  Messrs.  Cyrus  C.  Miller,  Calvin  Tom- 
kins,  Murray  Hulbert,  Dock  Commissioner,  and  others. 

On  April  4  the  Board  of  Estimate  and  Apportion- 
ment adopted  a  resolution  (Appendix  D)  in  which 
the  board  expressed  itself  as  c<  impressed  with  the 
necessity  for  co-operation  between  the  two  States  *  *  * 
to  develop  the  Port  of  New  York,"  and  u  ready  to  im- 
mediately consider  and  carefully  study  any  compre- 
hensive plan  having  that  for  its  object";  but  believed 
that  the  "presentation  and  adoption  of  such  compre- 
hensive plan  should  precede  the  making  of  the  pro- 
posed treaty  granting  such  vast  powers  for  all  time  to 
the  Port  Authority  in  the  Port  District  to  be  created 
thereby." 

The  board  recommended  that  this  Commission  be 
continued  in  existence  so  as  to  permit  it,  as  a  result 
of  the  studies  it  had  already  made  and  was  still  making, 
to  present  such  comprehensive  physical  plan  for  ex- 
amination and  study,  together  with  a  comprehensive 
statement  of  the  ways  and  means  to  carry  such  plan 
into  effect.  It  is  also  stated  that  "the  active  and 
earnest  co-operation  of  New  Jersey"  is  invited  by  the 
board  "  in  any  movement  tending  to  improve  and  de- 
velop the  Port  of  New  York  in  all  its  parts  and  to  the 
fullest  extent,  including  matters  relating  to  river  and 
harbor  pollution,  which  now  constitutes  a  grave  menace 
to  the  harbor  of  New  York,  and  the  abatement  of  the 
nuisance  arising  from  the  poisonous  fumes  generated  in 
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the  factories  or  plants  situated  on  the  New  Jersey  shore 
opposite  Riverside  Drive,  which  nuisance  is  most 
injurious  to  the  health  and  detrimental  to  the  property 
of  the  people  residing  in  that  locality." 

Action  Deferred 

Following  this,  the  bi-State  conference  reconvened 
at  the  call  of  the  chairman  on  April  5  and  the  con- 
ference unanimously  adopted  the  following  resolution: 

"  Resolved :  That  to  the  end  that  a  compact  between  the  two 
States  may  be.  submitted  to  the  next  Legislature  of  each  State, 
amended  in  the  light  of  suggestions  made  and  to  be  made,  the 
present  conference  be  continued  and  the  legislative  subcommittee 
of  each  State  be  instructed  and  directed  to  confer  with  the  New 
York,  New  Jersey  Port  and  Harbor  Development  Commission 
and  its  counsel  arid  present  at  an  adjourned  meeting  of  this  con- 
ference, to  be  held  at  such  time  as  the  subcommittee  is  ready  to 
report,  a  revision  of  the  present  revised  draft  of  the  proposed 
compact  between  the  States  which  shall  take  account  of  all  sug- 
gestions that  have  thus  far  been  made  or  may  hereafter  be  made; 
and  be  it  further 

"Resolved:  That  it  is  the  sense  of  this  conference  that  pend- 
ing the  consummation  of  such  compact  and  the  working  out  of  a 
comprehensive  plan  for  the  development  of  the  Port,  all  projects 
for  terminal  facilities  within  the  Port  of  New  York  shall  be 
submitted  to  the  New  York,  New  Jersey  Port  and  Harbor  Develop- 
ment Commission  for  consideration  and  advice,  to  the  end  that  so 
far  as  practicable  all  such  projects  shall  be  in  harmony  with  such 
comprehensive  plan  when  ultimately  adopted;  and  be  it  further 

"  Resolved:  That  the  New  York,  New  Jersey  Port  and  Harbor 
Development  Commission  continue  its  work ;  and  each  State  make 
the  necessary  appropriation  therefor;  and  that  the  Legislatures 
of  each  State  continue  the  present  Bi-State  Legislative 
Commission." 

Main  Criticisms  of  Compact 

The  main   criticisms  of  the  form  of  the  compact 
'  developed  hy  the  public  discussion  before  the  Board 
of  Estimate  and  Apportionment,  with  the  arguments 
pro  and  con,  were  as  follows: 


Constitution  of  Port  Authority 

It  seemed  to  be  the  opinion  of  the  members  of  the 
Board  of  Estimate  and  Apportionment  that  the  New 
York  section  of  the  Port  Authority  should  be  made 
up  of  the  Board  of  Estimate  and  Apportionment  as  a 
whole,  or  that  at  least  two  of  its  members  should  be 
members  of  the  board. 

In  support  of  this  proposition  the  argument  was  made 
that  since  the  interests  of  New  York  City  are  so  large 
and  extensive  and  the  consequences  to  the  city's  develop- 
ment so  direct  and  immediate,  the  city  should  have 
virtual  control  of  the  New  York  section  of  the  Port 
Authority.  It  was  argued  also  that  the  principle  of 
home  rule  applied  to  an  agency  having  so  much  to  do 
with  the  future  development  of  the  States. 

Against  the  proposition,  it  was  argued  that  the 
future  development  of  the  Port  would  require  a  con- 
tinuing body  acquiring  its  knowledge  by  experience  and 
not  subject  at  any  time  to  being  made  the  football  of 
politics;  that  such  a  continuing  authority  exists  at  all 
other  important  ports;  that  without  it  there  would  be 
no  adequate  consideration  given  to  the  great  prol^ms 
of  the  Port,  and  that  the  history  of  all  administrations 
in  the  past  shows  that  the  members  of  the  Board  of 
Estimate  and  Apportionment  are  too  busy  with  other 
matters  to  give  time  and  attention  necessary  to  Port 
problems.  It  was  pointed  out,  furthermore,  that  the 
Port  is  not  only  a  city  matter  but  a  Stale  matter. 


The  opinion  of  the  Commission  is  that  the  matter 
of  selecting  membership  in  the  Port  Authority  is 
properly  a  subject  for  legislation  and  should  not  be 
embraced  in  the  treaty.  Article  IV  as  originally 
drafted  provided  that  the  New  York  members  were  to 
be  chosen  by  the  State  of  New  York  and  the  New 
Jersey  members  by  the  State  of  New  Jersey  "  m  the 
manner  and  for  the  term  fixed  by  the  Legislatures  of 
each  State" 

Veto  Power  of  the  Governors 

It  was  provided  that  each  State  reserved  the  right 
hereafter  to  authorize  the  vetoing  by  its  Governor  of 
any  action  of  the  Port  Authority.  It  was  argued 
before  the  Board  of  Estimate  and  Apportionment  that 
this  would  give  either  Governor  power  to  hold  up  any 
improvement,  no  matter  how  desirable,  and  though 
concurred  in  by  the  Port  Authority. 

Harbor  Pollution 

It  was  provided  that  until  otherwise  determined  by 
the  Legislatures  the  term  "rule  or  regulation  for  the 
improvement  of  the  conduct  of  navigation  and  com- 
merce within  the  district,"  shall  not  include  matters 
relating  to  harbor  or  river  pollution. 

It  seemed  to  be  the  opinion  of  the  members  of  the 
Board  of  Estimate  and  Apportionment  that  this  reser- 
vation should  not  be  made.  There  is  still  pending  in 
the  United  States  Supreme  Court  a  suit  of  the  State 
of  New  York  against  the  State  of  New  Jersey  and  the 
Passaic  Valley  Sewerage  Commission  to  restrain  the 
construction  and  operation  of  the  trunk-line  sewer  to 
be  built  for  the  purpose  of  conducting  the  discharge 
of  sewage  to  a  point  in  New  York  Bay.  The  original 
bill  in  this  suit  was  filed  October  7,  1908,  and  by  a 
recent  order  of  the  United  States  Supreme  Court 
entered  March  10,  1919  (249  U.  S.  202),  the  case  was 
reopened  for  the  purpose  of  taking  additional  testi- 
mony and  was  argued  in  tho  United  States  Supremo 
Court  by  counsel  for  both  states,  Hon.  Charles  E. 
Hughes  for  New  York  and  Hon.  George  W.  Wicker- 
sham  for  New  Jersey,  on  January  25,  1921.  It 
has  been  stated  both  in  New  York  and  New 
Jersey  that  the  inclusion  in  the  proposed  compact  of 
matters  of  harbor  pollution  might  embarrass  the  United 
States  Supreme  Court  in  the  decision  of  the  pending 
litigation.  When  the  compact  was  first  under  public 
discussion  the  suggestion  was  made  bv  representatives 
of  the  Merchants'  Association  as  well  as  by  the  com- 
mittee of  the  New  Jersey  Bar  Association  that  for 
the  time  being  this  matter  be  reserved.  The  history 
of  this  matter  has  an  important  bearing  upon  our 
problem. 

By  Chapter  530  of  the  Laws  of  1903  the  New  York 
Legislature  appointed  a  commission  to  investigate  cer- 
tain threatened  pollution  of  waters  in  New  York  Bay, 
the  commission  consisting  of  Messrs.  Daniel  Lewis, 
chairman,  01  in  H.  Landreth,  George  A.  Soper,  Myron 
S.  Falk  and  Louis  L.  Tribus.  This  commission  made 
its  first  report  on  March  31,  1905,  and  its  second  report 
April  30,  1906.  In  its  report  of  March  31,  1905,  it 
emphasized  in  the  following  langunge  the  needs  of  the 
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metropolitan  district  as  a  whole  and  the  desirability 
of  joint  State  action: 

•'  It  has  been  suggested,  therefore,  that  a  metropolitan  sewerage 
district  should  be  established,  to  include  all  sections  in  both  New 
York  State  and  New  Jersey  which  now  or  in  future  may  sewer 
into  the  bay  and  its  tributaries.  This  district,  when  authorized 
by  joint  State  and  Federal  legislation,  should  be  under  the 
direction  and  control  of  a  permanent  interstate  commission,  with 
plenary  power  to  control  the  discharge  of  all  sewers  hereafter 
constructed,  as  well  as  the  task  of  evolving  a  comprehensive  plan 
for  ultimately  rendering  the  present  chaotic  and  systemless 
method  of  sewage  disposal  sanitary  and  suitable  for  all  future 
requirements. 

"  There  seems  to  be  no  possibility  of  a  comprehensive  treat- 
ment of  this  great  question  through  the  action  of  various  and 
constantly  changing  local  authorities,  acting  independently. 
Manhattan  may  continue,  as  at  present,  to  follow  no  system 
whatever,  simply  emptying  a  new  sewer  into  the  North  or  East 
River  at  any  place  where  grades  permit,  even  though  a  recreation 
pier  or  public  bath  may  be  already  established  at  the  same 
point.  Brooklyn  may,  and  probably  will,  carry  its  sewage  into 
the  sea,  and  thus  ruin  the  bathing  beaches  within  its  limits, 
and  pollute  the  great  oyster  beds  therein,  and  Westchester 
County  for  forty  miles  from  the  city  may  contribute  a  large 
amount  of  sewage,  while  the  State  of  New  Jersey,  with  its 
constantly  increasing  population,  will  add  to  its  present  outflow 
from  year  to  year. 

"  The  necessity  also  exists  for  a  central  authority  to  not  only 
direct,  but  also  initiate,  these  great  public  works,  upon  which 
depend  the  beauty  and  healthfulness  of  the  approximately  450 
miles  of  shore  within  the  metropolitan  district. 

"  Immediate  action  should  be  commenced  to  secure  such  an 
interstate  commission,  for  the  existing  conditions  must  steadily 
approach  the  point  where  the  public  will  demand  relief. 

"In  this  country  there  is  at  present  but  one  locality  at  all 
analogous  to  New  York  in  this  respect,  viz.,  Boston,  where  a 
great  metropolitan  district  empties  its  sewage  into  the  harbor, 
but  the  difference  in  governing  conditions  is  radical,  as  but  one 
State  is  in  control,  while  for  New  York  Harbor  two  great  com- 
monwealths would  have  to  join  forces. 

"  England  permitted  the  pollution  of  the  Thames  for  centuries, 
but  at  last  was  compelled*  to  purify  its  waters  at  a  cost  far 
exceeding  the  expense  of  preventing  such  contamination  had  the 
demands  of  competent  judges  been  complied  with  a  hundred 
years  ago. 

"If  New  York  and  New  Jersey  should  now  initiate  the  plan 
above  outlined  the  mistakes  of  other  great  municipalities  could 
be  happily  avoided." 

In  support  of  the  policy  urged  hy  that  commission  it 
obtained  from  Attorney-General  John  Cunneen  an 
opinion  upon  the  question  "  whether  in  the  event  this 
commission  finds  it  desirable  to  recommend  for  future 
consideration  the  establishment  of  a  metropolitan 
sewerage  district,  covering  parts  of  the  two  States  of 
New  York  and  New  Jersey,  the  Legislatures  of  the 
two  States  have  authority  to  establish  such  a  district 
and  appoint  a  commission  having  adequate  powers  of 
administration,"  the  Attorney-General  answering  the 
question  as  follows:  "I  am  of  the  opinion  that  the 
States  of  New  York  and  New  Jersey  may,  if  they  see 
fit,  construct  a  metropolitan  sewerage  district,  cover- 
ing parts  of  the  territory  of  the  two  States,  and  giving 
jurisdiction  thereover  to  the  courts  of  one  or  the  other 
of  said  two  States,  as  to  all  matters  pertaining  to  the 
proper  sewerage  of  said  district.  Such  concurrent  acts 
of  the  States  of  New  York  and  New  Jersey  should, 
however,  in  my  judgment,  be  approved  and  ratified 
by  an  act  of  Congress,  for  the  reasons  hereinbefore  set 
forth,  namely,  that  the  Federal  Government  has 
supreme  control  over  the  navigable  waters  of  the  Hud- 
son River  and  New  York  Bay,  and  its  approval  should, 
therefore,  be  had  to  the  joint  action  of  the  contiguous 
States." 

Notwithstanding  the  very  wise  suggestion  on  the  part 
of    the    New    York   Bay    Pollution    Commission,    no 


attempt  has  been  made  since  1906  to  bring  the  States 
together  in  a  compact  which  would  cover  this  important 
matter  and  create  the  central  authority  recommended 
by  the  commission  of  1903. 

Our  Commission  was  not  charged  primarily  with 
the  duty  of  considering  the  matter  of  harbor  pollution, 
but  it  has  no  hesitancy  in  adopting  and  agreeing  with 
the  conclusions  quoted  from  the  report  by  the  New 
York  Bay  Pollution  Commission.  If  it  were  not  for 
the  pendency  of  the  litigation  in  the  United  States 
Supreme  Court,  it  would  urge  the  wisdom  of  now 
adopting,  after  fourteen  years'  delay,  the  recommenda- 
tions of  the  New  Y'ork  Bay  Pollution  Commission. 

Veto  Power  for  New  York  City 

At  various  points  in  the  discussion  before  the  Board 
of  Estimate  and  Apportionment  and  in  the  argument 
made  by  its  corporation  counsel,  Mr.  William  P.  Burr, 
it  was  urged  that  the  action  of  the  Port  Authority  in 
the  making  of  rules  and  regulations,  as  well  as  in 
the  carrying  forward  of  constructive  plans,  should  be 
subject  always  to  the  consent  of  the  Board  of  Estimate 
and  Apportionment  of  New  York  City.  Such  a  pro- 
vision, in  the  judgment  of  the  Commission,  would  tie 
the  hands  of  the  Port  Authority  and  preclude  it  from 
going  forward  with  its  work. 

The  Commission  realizes  that  there  are  many  phases 
of  Port  development  in  which  the  assent  of  the  author- 
ities of  the  City  of  New  York  should  be  obtained,  and 
that  this  is  equally  true  of  other  municipalities  in  other 
parts  of  the  proposed  district.  The  Commission  is  of 
the  opinion  that  this  should  be  worked  out  in  the  legis- 
lation to  accompany  the  physical  plan,  and  should  not 
form  a  part  of  the  treaty. 

Flexibility  in  the  Comprehensive  Plan 

It  was  urged  that  the  provision  in  the  proposed  com- 
pact, as  originally  presented,  "that  no  change  in  the 
plan  for  the  comprehensive  development  of  the  Port 
after  it  had  been  adopted  by  the  Legislatures  of  the 
two  States  shall  be  made  except  by  and  with  the  ap- 
proval of  the  Legislatures  of  both  States,"  would  pre- 
clude necessary  changes  in  the  physical  plan  that  would 
develop  as  time  went  on.  It  is  now  clear  from  the 
Commission's  complete  report  that  it  was  not  the  aim 
to  present  a  comprehensive  physical  plan  so  inflexible 
as  to  preclude  any  change.  The  plan  distinguishes 
between  what  are  "main  features"  or  "fixed  points" 
and  such  features  as  are  treated  as  matters  of  detail. 

Reversion  of  Property  to  the  City 

It  was  explained  to  the  members  of  the  Board  of 
Estimate  and  Apportionment  that  in  case  of  any 
improvement  made  by  the  Port  Authority  by  contract 
with  the  city  in  which  the  consent  of  the  city  was 
essential,  for  the  crossing  or  closing  of  streets,  or  in 
which  a  franchise  grant  from  the  city  was  essential, 
the  city  would  doubtless  require  that  the  property  when 
paid  for  should  revert  to  it.  Members  of  the  Board  of 
Estimate  and  Apportionment  seemed  to  think  that 
there  should  be  a  definite  provision  in  the  treaty  to  cover 
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such  a  situation.  Since,  however,  the  project  could 
not  be  consummated  without  the  consent  of  the  city, 
it  seemed  reasonable  to  assume  that  the  administrative 
authorities  would  make  such  a  provision  a  condition 
of  the  grant  or  franchise. 

w 

Further  Consideration  of  Compact 

Pursuant  to  the  resolution  of  April  5,  1919,  the 
Legislative  Commission  of  each  State  was  continued, 
the  Legislature  of  New  Jersey  passing  a  resolution,  a 
copy  of  which  appears  as  Appendix  E.  The  Legisla- 
tive Commission,  through  subcommittees,  had  many 
sessions  in  conference  with  the  counsel  of  the  Commis- 
sion and  went  very  carefully  over  the  criticisms  and 
suggestions  that  had  l>een  made  and  it  finally  agreed 
upon  a  revised  draft  of  the  compact,  which  was  subse- 
quently embodied  in  the  bills  introduced  by  Senator  J. 
Henry  Walters  in  the  Senate  of  New  York,  by  Assem- 
blyman Simon  L.  Adler  in  the  Assembly  of  New  York, 
by  Senator  Carlin  B.  Allen  in  the  Senate  of  New  Jer- 
sey and  by  Assemblyman  Harry  G.  Herschfield  in  the 
Assembly  of  New  Jersey. 

Copies  of  the  bills  as  introduced  in  New  York  and 
New  Jersey  are  hereto  annexed  as  Appendices  F  and  G. 
Before  coming  to  their  final  conclusions  upon  the 
revision  of  the  compact,  our  Commission  desired  again 
to  obtain,  if  possible,  the  aid  of  the  criticisms,  counsel 
and  suggestions  of  the  Board  of  Estimate  and  Appor- 
tionment of  the  City  of  New  York,  especially  in  view 
of  the  fact  that  it  was  not  practicable  to  complete  the 
report  of  the  Commission  in  all  respects  nor  to  present 
any  comprehensive  physical  plan  before  the  adjourn- 
ment of  the  Legislatures  of  both  States.     In  order  to 
save  a  year's  delay  and  to  secure  the  consideration  of 
the  legislation  at  the  1920  session  of  the  Legislatures, 
the  chairman  of  our  Commission  addressed  a  letter 
on  January  12,  1920,  bringing  the  situation  fully  to 
the  attention  of  the  Board  of  Estimate  and  Apportion- 
ment and  requesting  that,  in  order  that  the  draftsmen 
of  the  proposed  compact  might  have  the  benefit  of  the 
criticisms,   counsel   and   suggestions  of  the  Board  of 
Estimate  and  Apportionment,  the  Board  reconsider  its 
action  of  April  4,  1919,  and  give  to  the  Legislative  Bi- 
State  Commission  the  benefit  of  such  criticisms,  counsel 
and   suggestions.     In  response  to  this  the  Board   of 
Estimate   and   Apportionment  officially  requested  the 
Commission  to  present  a  statement  as  to  the  reasons 
why  the  resolution  adopted  by  the  Board  of  Estimate 
and  Apportionment  on  April  4,  1919,  should  be  recon- 
sidered, and  a  statement  of  the  reasons  for  the  approval 
of  the  proposed  revised  treaty. 

In  response  to  such  request,  counsel  for  the  Commis- 
sion prepared  and  submitted  the  memorandum  repro- 
duced as  Appendix  n. 

Counsel  for  the  Commission  attended  a  public  hear- 
ing held  by  the  Board  of  Estimate  and  Apportionment 
and  urged  upon  the  Board,  on  behalf  of  the  Commis- 
sion, the  great  importance  of  avoiding  delay  and  the 
earnest  desire  of  the  Commission  in  charge  of  redraft- 
ing the  compact  for  the  benefit  of  the  criticisms,  sug- 
gestions and  counsel  of  the  Board  of  Estimate  and 
Apportionment 
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The  Board  of  Estimate  and  Apportionment  deter- 
mined not  to  reconsider  its  action.  The  Commission 
(except  Commissioner  Hulbert),  was  so  impressed  with 
the  necessity  for  avoiding  delay  that  it  joined  with  the 
members  of  the  Legislative  Drafting  Commission  in 
recommending  to  the  Legislatures  the  adoption  of  tho 
compact  as  finally  revised  by  the  Legislative  Drafting 
Commission,  malting  it  a  j>art  of  the  Commission's 
report  of  March  19,  1920,  Legislative  Document  97. 
In  this  report  our  Commission  ?aid: 

"  Having  already  recommended  the  establishment  of  a  unified 
Port  District,  then  in  line  with  all  other  great  world  ports, 
there  should  be  a  single  Port  Authority  for  efficiency  of  adminis- 
tration and  for  unified  standards  of  development  to  replace 
the  present  divided  authority  exercised  by  both  State*  and  a 
number  of  municipalities.  A  Port  Authority  is  the  first  step 
towards  securing  a  proper  development  of  the  harbor,  as  is 
evidenced  by  the  world  ports  where  such  authority  has  been 
created. 

"  The  time  is  at  hand  when  definite  action  must  be  taken  if  the 
Port  of  New  York  is  to  measure  up  to  the  demands  that  are  and 
will  be  made  upon  it.  The  Port  is  not  a  local  matter  but  a  great 
national  asset;  so  it  must  be  regarded  and  treated;  local 
jealousies,  fears  and  policies  must  give  way  to  the  good*  of  the 
whole. 

"  The  railroads  failed  to  meet  the  demands  brought  by  war 
conditions,  due  largely  to  the  insufficiency  of  terminals,  and 
they  were  taken  over  by  the  Government.  While  the  taking 
over  of  the  railroads  improved  matters  by  effecting  unified  control 
and  operation,  it  was  not  until  a  central  organization  was  created 
under  which  all  harbor  facilities  were  united  that  order  was 
restored*  and  the  functions  of  the  Port  were  properly  performed. 
The  necessity  for  such  a  control  was  early  recognized  by  the 
Commission,  which  initiated  the  steps  which  brought  into  being 
the  War  Port  Board,  Port  of  New  York,  and  out  of  which  grew 
the  final  centralized  control  by  the  Government. 

14  The  United  States  at  great  expense  has  built  up  our  American 
Merchant  Marine,  which  it  hopes  to  maintain,  ana  in  this  enter- 
prise adequate  and  proper  facilities  at  the  ports  for  the  service 
of  shipping  are  of  prime  importance.  Handicapped  as  it  \a  in 
competition  with  other  maritime  nations  by  our  navigation  laws, 
every  means  must  be  adopted  to  reduce  the  disadvantage  and  to 
cut  out  all  the  unnecessary  delays  and  expense  which  the  present 
antiquated  facilities  of  the  Port  of  New  York  now  impose;  other- 
wise, the  business  of  our  Port  will  decline  and  our  Merchant 
Marino  will  suffer.  The  war  emergency  necessitated  the  central 
control  to  overcome  the  difficulties  created  by  unscientific  and 
un co-ordinated  usages  and  which  caused  enormous  delays  and 
losses  to  our  shipping,  so  that  a  Port  Authority  is  just  as 
important  and  necessary  now  as  during  the  war. 

"A  year  ago  the  Commission  recommended  to  the  authorities 
of  the  two  States  that  a  treaty  be  entered  into  between  New 
York  and  New  Jersey  establishing  the  Port  District  and  creating 
a  Port  organization  which  would  have  the  necessary  authority  to 
handle  Port  matters.  Such  an  instrument  requires  the  subse- 
quent sanction  or  approval  of  the  Congress.  The  treaty  is  drawn 
so  as  to  safeguard  all  interests.  No  other  plan  than  that  sub- 
mitted will  accomplish  the  purpose  so  satisfactorily  to  all 
interests  and  only  through  such  a  means  can  the  Port  progress 
and  perform  the  part  in  national  and  world  affairs  for  which 
it  is  so  naturally  and  physically  fitted. 

"  The  proposed  treaty  or  compact  now  safeguards  the  interests 
of  all  the  municipalities  and  recognizes  the  principles  of  local 
self-government  that  are  applicable.  The  Port  Authority  as 
created  by  the  proposed  compact  is  now  limited  in  its  power*  so 
as  to  safeguard  all  the  municipalities  within  the  Port  District. 

14  It  is  generally  admitted  that  the  facilities  of  the  Port  are 
becoming  more  and  more  inadequate  to  meet  the  needs.  The 
existing  conditions  cannot  be  changed  at  once,  but  require  time 
and  money.  They  cannot  be  changed  at  all  until  a  beginning 
is  made  by  creating  the  authority  to  handle  the  work,  and  the 
time  to  begin  is  NOW.  m 

14  The  port  and  terminal  problem  is  the  most  important  that 
the  States  of  New  York  and  New  Jersey  today  have  to  face, 
because 

"  1.  Its  proper  solution  forms  the  basis  of  commercial  pros- 
peritv  of  Nation,  State  and  City.  New  York  State  and  City  and 
Sew  Jersey  have  grown  in  spite  of  the  fact  that  within  the  past 
twenty -five  years  in  New  York  City  but  a  small  amount  has  been 
spent'for  improved  and  enlarged  freight-handling  facilities,  while 
over  $800,000,000  has  been  spent  for  Improved  paaaenger 
facilities. 
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"  2.  It  affects  very  largely  the  welfare  of  each  individual 
within  the  Port  District  through  the  high  cost  of  living,  as  food, 
clothing,  fuel  and  building  material  (influencing  rent)  represent 
over  half  of  the  freight  transported  therein,  and  the  terminal 
cost  of  handling  this  freight  represents  a  large  proportion  of  the 
freight  charges  thereon. 

"  3.  Due  to  Its  insular  location  the  proper  all-rail  solution  of 
this  freight  problem  is  especially  essential  to  the  health  and 
safety  of  the  public  of  New  York  City,  in  order  to  avoid  the 
expensive  and  dangerous  blockades  of  food,  fuel  and  commerce  due 
to  weather  conditions  which  we  have  so  lately  experienced. 

"  It  hag  been  claimed  by  some  that  action  on  the  treaty  should 
not  be  taken  until  the  plans  for  the  proposed  changes  and 
improvements  are  submitted,  but  this  contention  is  not  sup- 
ported by  the  act  nor  is  it  logical  or  in  accord  with  common 
sense. 

"  The  act  requires  •  a  joint  report  recommending  a  policy  to 
be  pursued,  to  the  end  that  the  Port  shall  be  efficiently  and 
constructively  organized  and  furnished  with  modern  methods, 
piers,'  etc.  Later  on  the  enactment  provides,  '  Before  making 
final  report  such  Commission  shall  make  a  thorough  study  of 
Port  conditions  in  this  country,  and  shall  take  and  employ  sueh 
engineering,  legal  and  other  professional  skill  and  assistance 
as  it  may  need  for  the  effective  working  out  of  a  comprehensive 
and  adequate  interstate  and  Federal  Port  policy  to  meet  com- 
mercial needs  in  times  of  peace  and1  the  protection  of  the  harbor 
and  adjacent  localities  in  times  of  war.'  The  policy  and  the 
organisation  of  the  Port  must  precede  any  development  or  the 
adoption  of  any  plan. 

"No  plan  can  be  prepared  that  will  meet  the  approval  of 
everybody  and  of  all  interests;  a  Port  Authority  is  needed  to 
ascertain  the  views  and  requirements  of  those  concerned,  then 
decide  what  shall  be  done  and  act. 

"A  comprehensive  plan  can  be  prepared  in  all  its  details  to 
meet  the  needs  as  they  exist  today,  but  time  brings  changed  con- 
ditions and  improvements  of  all  kinds;  any  such  plan  must  be 
modified  accordingly  and  this  becomes  the  duty  of  the  Port 
Authority. 

"  Money  will  he  required  to  finance  the  improvements  —  another 
duty  that  must  devolve  upon  a  properly  organized  and  em- 
powered Port  Authority. 

"  In  urging  the  creation  of  a  Port  Authority,  the  Commission 
is  not  proposing  something  new  and  experimental,  but  merely 
asking  the  adoption  for  the  greatest  harbor  in  the  world  of  that 
which  has  been  tried  out  with  the  best  results  both  in  this 
country  and  abroad. 

"Accordingly  the  Commission  urges  upon  the  Governors  and 
the  Legislatures  of  both  States  the  importance  of  having  thr 
proposed  compact  entered  into  now.  It  is  submitted  herewith 
in  the  form  approved  by  the  committees  of  the  Legislatures  of 
both  States  who  have  been  at  work  on  the  draft." 


Governor  Smith's  Special  Mesnage 

On  March  29,  1920,  this  report  was  transmitted  to 
the  Legislature  of  New  York  by  His  Excellency, 
Governor  Alfred  E.  Smith,  with  a  special  message 
rending  as  follow?' 

"I  have  the  honor  to  transmit  to  vou  herewith  the, 
Report  of  the  New  York,  New  Jersey  Port  and  Harbor 
Development  Commission,  dated  March  19,  1920, 
together  with  the  proposed  compact  between  New  York 
and  New  Jersey  recommended  by  the  Commission  as 
agreed  upon  by  two  legislative  sulwommittees  from  the 
States  of  New  York  and  Now  Jersey. 

"The  Commission  was  appointed  under  Chap- 
ter 425,  Laws  of  1917,  of  the  State  of  New  York,  and 
under  Chapter  130,  Laws  of  1917,  of  the  State  of 
New  Jersey.  The  legislation  provided  that  the  three 
commissioners  from  each  State  were: 

1  to  negotiate  or  agree  upon  a  joint  report  recommending  a  policy 
to  be  pursued  by  the  State  of  New  Jersey,  the  State  of  New 
York  and  the  United  States  by  legislative  enactment  or  treaty 
or  otherwise,  to  the  end  that  said  Port  (Port  of  New  York) 
shall  be  efficiently  and  constructively  organised  and  furnished 
with  modern  methods  of  piers,  rail  and  water  and  freight  facili- 
ties, and  adequately  protected  in  the  event  of  war.  Before 
making  such  a  report  such  Commission  shall  make  a  thorough 
study  of  Port  conditions  in  this  country,  and  shall  take  and 
employ  such  engineering,  legal  or  other  professional  skill  and 
assistance  as  it  may  need   for  the  effective  working  out  of  a 


comprehensive  and  adequate  interstate  and  Federal  Port  policy, 
to  meet  commercial  needs  in  times  of  peace  and  the  protection 
of  the  harbor  and  adjacent  localities  in  times  of  war.' 

"  Under  the  foregoing  provisions  it  is  the  duty  of  the 
Commission : 

"  1.  To  recommend  a  policy  to  be  pursued  by  the  two 
States  which  will  secure  an  efficient  and  constructive 
organization  of  the  Port  of  New  York. 

"  2.  To  make  a  study  of  existing  methods  and  facili- 
ties of  the  Port  and  to  recommend  a  plan  which  will 
secure  '  modern  methods  of  piers,  rail  and  water  and 
freight  facilities/  not  only  for  present  requirements 
but  one  which  by  expansion  will  meet  future  growth. 

"On  January  29,  1919,  at  a  conference  held  at  the 
Executive  Mansion  between  the  Governor  of  New 
Jersey  and  myself,  the  members  of  the  Bi-State  Com- 
mission and  the  leaders  of  the  Legislature,  the  matter 
of  the  policy  to  be  pursued  by  both  States  was  discussed 
and  the  form  of  n  treaty  or  compact  between  the  two 
States  was  taken  up  and  the  first  draft  presented  for 
consideration.  At  this  conference,  it  was  agreed  that 
a  commission  from  each  State,  representing  the  Legis- 
lature, should  be  appointed  to  asBiat  the  Port  and 
Harbor  Development  Commission  in  revising  the  draft 
of  the  compact  so  that  it  might  be  presented  in  com- 
plementary form  to  the  Legislatures  of  both  States. 
I  appointed  such  a  commission  under  resolution  of  the 
Legislature,  and  the  Governor  of  New  Jersey  appointed 
a  like  commission.  The  two  Commissions  have,  I 
understand,  been  at  work  since  January  19,  1919,  and 
the  compact  accompanying  the  report  of  the  Port  and 
Harbor  Development  Commission  is  in  the  form  agreed 
upon  between  the  two  legislative  commissions.  I  am 
advised  that  a  bill  authorizing  the  signing  of  the  com- 
pact was  introduced  at  Trenton  on  Monday  night  and 
that  a  similar  bill  was  introduced  in  the  Senate  and 
Assembly  of  this  State  March  23.  I  am  advised  also 
that  legislation  authorizing  the  Governors  of  the  two 
States  to  appoint  the  commissioners  provided  for  in 
the  compact  is  to  be  introduced  in  the  Legislatures  of 
both  States. 

u  The  physical  plans  for  the  development  of  the  port 
will  be  presented,  I  am  informed  by  the  Commission, 
in  July.  The  compact  as  now  drawn,  however,  pro- 
vides that  the  powers  of  the  Port  Authority  are  not 
to  be  exercised  until  such  a  comprehensive  plan  has 
been  approved  by  both  States  and  by  the  municipality 
affected,  and  the  municipalities  within  the  Port  Dis- 
trict, especially  the  City  of  New  York,  are  left  free 
to  proceed  with  the  development  of  port  and  terminal 
facilities  of  their  own. 

"Article  IX  provides  that,  'Nothing  contained  in 
this  agreement  shall  impair  the  powers  of  any  munici- 
pality to  develop  or  improve  Port  and  Terminal  facili- 
ties ; '  and  Article  X,  relating  to  the  adoption  of  the 
comprehensive  plan,  provides  that,  'No  city  within  the 
Port  District  shall  be  bound  by  the  comprehensive 
plan  unless  and  until  it  has  approved  of  the  same/  and 
even  after  the  adoption  of  the  plan,  no  modification 
thereof  can  be  made  except  with  the  approval  of  the 
municipality  directly  affected.  The  compact  also  pro- 
vides (Articles  TV  and  XXTI)  that  the  Board  of  Esti- 
mate and  Apportionment  of  the  Oity  of  New  York 
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shall  select  for  appointment  two  of  the  three  commis- 
sioners from  the  State  of  New  York,  who  must  be  resi- 
dent voters  of  the  City  of  New  York.  Other  articles 
in  the  proposed  compact  safeguard  the  municipalities' 
waterfront  properties. 

"  When  this  matter  was  under  consideration  last 
year,  a  year's  delay  was  asked  on  behalf  of  the  State 
of  New  York  in  order  that  the  matter  might  be  further 
considered.  The  further  consideration  has  now  been 
had,  and  good  faith  with  the  State  of  New  Jersey, 
which  has  postponed  its  own  plans  pending  the  con- 
sideration of  the  questions  of  policy  involved  in  the 
compact,  requires  that  the  State  of  New  York  shall 
take  action  upon  this  matter  at  this  session.  The  mat- 
ter of  Port  development  is  critical.  Tt  affects  the 
housing  problems;  it  affects  the  cost  of  living;  it  affects 
the  cost  of  doing  business  within  the  Port  of  New 
York;  business  is  leaving  New  York  because  of  inade- 
quate facilities,  and  rival  ports  are  taking  advantage 
of  delays  in  the  development  of  New  York's  plans  in 
order  to  strengthen  their  own  position.  Our  most 
active  competitors  in  this  direction  are  the  cities  of 
Baltimore,  Philadelphia  and  New  Orleans. 

"Action  upon  this  matter  of  important  policy  in 
dealing  with  one  of  the  great  assets  of  the  State  and 
the  Nation  is  imperative.  As  pointed  out  by  the 
Bi-State  Commission  in  the  report  which  I  transmit 
herewith,  the  matter  of  determining  the  policy  which 
shall  be  pursued  by  the  two  States  is  logically  the  first 
problem ;  the  details  of  the  physical  plan  can  come  later. 

"  I  especially  urge  upon  your  Honorable  Bodies  that 
you  give  this  matter  your  immediate  consideration." 

Legislative  Action 

Shortly  thereafter  acts  authorizing  an  appointment 
of  commissioners  so  soon  as  the  compact  was  approved 
by  both  States  were  introduced  in  the  Legislatures  of 
New  York  and  New  Jersey;  a  copy  of  the  Walters- 
Adler  Bill  is  annexed  as  Appendix  I  and  a  copy  of  the 
Allen  Port  Treaty  Bill  is  annexed  as  Appendix  J. 

The  bill  of  the  New  Jersey  Legislature  was  passed 
by  the  Senate  April  12,  1920,  and  by  the  Assembly  on 
April  15,  1920. 

The  members  of  the  Board  of  Estimate  and  Appor- 
tionment having  requested  a  hearing  before  the  Senate 
Committee  on  Judiciary,  such  a  hearing  was  held 
April  20,  1920.  At  this  hearing  counsel  for  the  Com- 
mission attended,  and  representatives  of  the  Chamber 
of  Commerce,  Merchants'  Association,  Citizens'  Union, 
City  Club,  Hudson  Valley  Federated  Chambers  of 
Commerce  and  other  organizations  appeared  in  support 
of  prompt  action  on  the  treaty.  The  Mayor,  the  Comp- 
troller and  the  President  of  the  Board  of  Aldermen  of 
New  York  City,  the  Presidents  of  the  Boroughs  of 
Brooklyn,  Queens  and  Richmond  all  appeared  in  oppo- 
sition to  the  proposed  compact,  filing  a  memorandum, 
a  copy  of  which  appears  as  Appendix  K. 

On  the  same  day  His  Excellency,  Governor  Edward 
T.  Kdwanls,  held  a  hearing  on  the  bills  passed  by 
the  Legislature  of  New  Jersey  at  Trenton.  At 
this  hearing  Hon.  Thomas  F.  MeOran,  Attorney- 
Oeneral  of  the  State  of  New  Jersey,  the  three 
New  Jersey  members  of  this  Commission  and  others 


appeared  in  support  of  the  bills.      Opposition  came 
from  representatives  of  Jersey  City. 

Governor  Edwards'  Veto  Message 

On  April  21,  1920,  Governor  Edwards  vetoed  the 
bills  in  a  message  reading  as  follows: 

"I  have  examined  the  proposed  treaty  with  some 
care,  and  find  these  objections  to  it.  First,  the  powers 
granted  under  Article  VI  cannot  be  exercised  by  the 
port  authorities. until  the  Legislatures  of  both  States 
shall  have  approved  of  a  comprehensive  plan  for  the 
development  of  the  port.  It  seems  to  me  that  if  we 
postpone  entering  into  the  treaty  until  the  comprehen- 
sive plan  is  prepared  and  submitted  for  consideration, 
greater  and  more  speedy  progress  will  be  made.  In 
other  words,  I  think  we  should  ascertain  now  what 
objections  should  apf)ear  or  be  made  to  the  plan.  They 
can  be  better  dealt  with,  in  my  judgment,  in  the  pro- 
posed treaty. 

"  Second,  Article  X  provides  that  no  city  within 
the  port  district  shall  be  bound  by  the  comprehensive 
plan  unless  and  until  it  has  approved  of  the  same.  After 
the  adoption  of  the  plan  or  plans  by  the  Legislatures 
of  both  States  no  modification  in  such  plan  or  plans 
shall  be  made  except  by  the  port  authority,  with  the 
approval  of  the  municipality  or  municipalities  directly 
affected  by  such  modification. 

"Just  what  is  meant  by  the  provision  that  no  city 
within  the  port  district  shall  be  bound  by  the  compre- 
hensive plan  I  cannot  determine,  but  it  seems  to  me 
that  such  provision  constitutes  a  weakness.  Either  the 
authority  should  be  created  with  full  and  complete 
power  in  the  premises  organized  and  authorized  to 
function  as  a  vigorous  and  virile  body,  or  not  at  all. 
This  is  another  reason,  it  seems  to  me,  why  a  plan 
should  be  submitted  and  determined  upon  before  the 
treaty  is  entered  into. 

"I  do  not  regard  this  veto  as  a  final  rejection  of  the 
policy  of  improving  the  Port  of  New  York  as  a  whole, 
rather  as  a  means  of  securing  real  progress  toward  the 
final  and  complete  end." 

Endorsement  by  Political  Parties  in  New   York 

and  New* Jersey 

At  the  unofficial  convention  of  the  Republican  Party 
of  the  State  of  New  York,  held  at  Saratoga  Springs, 
that  party  adopted  on  July  28,  1920,  as  part  of  its 
declaration  of  principles  the  following: 

"A  progressive  plan  of  future  improvement  of  harbor 
facilities  must  be  adopted  in  co-operation  with  the 
State  of  New  Jersey. 

"We,  therefore,  favor  a  compact  or  agreement  with 
our  sister  State  which  will  provide  for  the  creation  of 
a  port  district  and  a  port  authority  with  adequate 
powers  to  develop  this  port  comprehensively." 

At  the  unofficial  convention  of  the  Democratic  Party 
of  the  State  of  New  York,  held  at  Saratoga  Springs, 
that  party  adopted  on  August  4,  1920,  as  part  of  its 
declaration  of  principles  the  following: 

"We  owe  it  to  the  nation  to  organize  and  develop 
the  Port  of  New  York.  To  that  end  we  favor  a  com- 
pact or  agreement  with  our  sister  State,  New  Jersey, 
which  shall  provide  for  the  creation  of  a  port  district 
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and  a  port  authority  with  adequate  powers  to  develop 
the  port  comprehensively,  and  with  proper  protection 
for  New  York  City  over  the  public  ownership  and 
development  of  its  waterfront  and  commercial  facilities." 

The  platform  of  the  Republican  Party  of  the  State  of 
New  Jersey  contained  the  following : 

"  New  Jersey  has  been  endowed  by  nature  with  great 
harbors  and  rivers,  the  development  of  which  will  not 
only  add  to  our  own  growth  and  prosperity,  but  is 
demanded  by  the  growing  needs  of  the  nation.  Our 
State  is  part  of  the  great  Port  of  New  York.  We  recog- 
nize the  necessity  of  cooperation  to  properly  develop  and 
organize  its  facilities,  and  we  favor  a  compact  or  agree- 
ment with  our  sister  State  which  will  provide  for  the 
creation  of  a  Port  District  and  a  Port  Authority  with 
adequate  powers  to  develop,  the  same  under  compre- 
hensive plans." 

The  platform  of  the  Democratic  Party  of  the  State 
of  New  Jersey  declared : 

"  To  the  end  that  adequate  facilities  for  the  mobili- 
zation of  the  products  of  our  farms,  mines,  industries 
and  commerce  for  interstate  and  foreign  shipment  may 
be  provided,  wfe  pledge  our  party  to  the  enactment  of 
laws  by  which  the  several  ports  of  New  Jersey  will  be 
developed  and  brought  to  a  state  of  high  efficiency." 

The  Commission  believes  that  the  informed  senti- 
ment of  both  States  now  substantially  supports 
the  proposal  to  unite  the  two  States  by  a  compact  or 
agreement  with  a  port  authority  having  adequate 
powers  for  the  comprehensive  development  of  the  Port. 

Proposed  Compact  and  Reasons  Therefor  Briefly 

Stated 

What  It  Does —  The  proposed  compact,  after  the 
recitals  (p.  3,  lines  1  to  20;  p.  4,  lines  1  to  3)  of  the 
importance  of  the  commerce  of  the  Port,  recognition 
of  the  existing  fact  that  "  the  territory  in  and  around 
the  Port  has  become  commercially  one  center  or  dis- 
trict," and  that  "  a  better  co-ordination  of  the  terminal, 
transportation  and  other  facilities  of  commerce  in, 
about  and  through  the  Port  of  New  York  will  result 
in  great  economies,  benefiting  the  Nation,  as  well  as 
the  States  of  New  York  and  New  Jersey,"  and  that 
this  development  "will  require  the  expenditure  of  large 
sums  of  money,  and  the  cordial  co-operation  of  the 
States  of  New  York  and  New  Jersey  in  the  encourage- 
ment of  the  investment  of  capital,  and  in  the  formula- 
tion and  execution  of  the  necessary  physical  plans," 
and  that  such  a  result  can  best  be  accomplished  through 
the  co-operation  of  the  two  States  by  and  through  a 
joint  or  common  agency,  by  Article  I  (lines  7  to  10, 
p.  4)  pledges  each  State  to  "faithful  co-operation  in 
the  future  planning  and  development  of  the  port,"  and 
by  Article  II  creates  a  district  to  be  known  as  the 
"Port  of  New  York  District." 

By  Article  III  there  is  created  "  The  Port  of  New 
York  Authority,"  a  public  corporate  body  with  the 
powers  and  jurisdiction  enumerated  in  the  proposed 
compact  and  such  other  and  additional  powers  as  shall 
be  conferred  upon  it  by  the  Legislature  of  either  State, 
concurred  in  by  the  Legislature  of  the  other,  or  by  act 
or  acts  of  Congress. 


By  Article  IV  it  is  provided  that  the  Port  Authority 
shall  consist  of  six  commissioners,  three  resident  voters 
from  the  State  of  New  York,  two  of  whom  must  be 
resident  voters  of  the  City  of  .New  York,  and  three 
resident  voters  from  the  State  of  New  Jersey,  two  of 
whom  shall  be  resident  voters  within  the  New  Jersey 
section  of  the  district,  the  New  York  members  to  be 
chosen  by  the  State  of  New  York  and  the  New  Jersey 
members  by  the  State  of  New  Jersey,  in  the  manner 
and  for  the  terms  fixed  by  the  Legislature  of  each  State 
respectively. 

Under  Article  VI  the  Port  Authority  is  given  full 
power  and  authority  to  purchase,  construct,  lease 
and/or  operate  any  terminal  or  transportation  facility 
within  the  district,  to  own  and  hold  real  and  personal 
property,  to  borrow  money  and  secure  the  same  by 
bonds  or  mortgages  on  any  property  held  or  to  be  held 
by  it.  It  is  expressly  provided  that  none  of  the  prop- 
erty of  either  Stale  or  of  any  county,  city,  borough, 
township  or  municipality  shall  be  taken  by  the  Port 
Authority  -without  the  authority  or  consent  of  such 
State,  county,  borough,  township  or  municipality;  and 
it  is  expressly  provided  that  the  Port  Treaty  shall  not 
affect  the  bonded  indebtedness  of  any  community,  nor 
impair  the  provisions  of  law  regulating  the  control  of 
the  revenues  derived  from  municipal  property.  The 
same  article  provides  that  the  Port  Authority,  as  has 
already  been  indicated,  shall  not  exercise  any  of  its 
powers  "until  the  Legislatures  of  both  States  shall 
have  approved  of  a  comprehensive  plan  for  the  devel- 
opment of  the  Port  as  hereinafter  provided." 

By  Article  VII  the  Port  Authority  is  precluded  from 
pledging  the  credit  of  either  State,  except  by  and  with 
the  authority  of  the  Legislature  thereof. 

By  Article  VIII  the  jurisdiction  of  the  public  service 
commission,  the  public  utility  commission  or  like  body, 
within  each  State,  over  railroads,  transportation,  ter- 
minal and  other  facilities  is  preserved,  even  if  such 
railroad,  transportation  or  terminal  facility  is  owned 
or  operated  by  the  Port  Authority. 

Article  X  provides  that  the  Legislatures  of  the  two 
States  "will  adopt  a  plan  or  plans  for  the  compre- 
hensive development  of  the  port  of  New  York  "  either 
prior  to  the  signing  of  the  compact,  or  thereafter,  as 
soon  as  may  be  practicable. 

By  Article  XV  the  pledge  of  each  State  to  the  sup- 
port of  the  Port  Authority  is  limited  to  $100,000. 

By  Article  XVI  it  is  provided  that  no  action  of  the 
Port  Authority  "shall  be  binding  unless  taken  at  a 
meeting  at  which  at  least  two  members  from  each  State 
are  present  and  unless  four  votes  are  cast  therefor, 
two  from  each  State."  Article  XVI  further  provides 
that  "Each  State  reserves  the  right  hereafter  to  provide 
by  law  for  the  exercise  of  a  veto  power  by  the  Governor 
thereof  over  any  action  of  any  commisioner  appointed 
therefrom." 

Article  XVIII  provides  that  the  Port  Authority 
may,  when  concurred  in  or  authorized  by  the  Legisla- 
tures of  both  States,  make  suitable  rules  or  regulations 
not  inconsistent  with  the  Constitution  of  the  United 
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States  or  of  either  State  and  subject  to  the  power  of 
Congress  over  interstate  commerce. 

Limitations  Upon  Port  Authority  —  From  the  fore- 
going summary  it  will  -be  clear  that  the  Port  Authority 
cannot  take  over  the  property  of  any  municipality  with- 
out its  consent,  and  that  the  franchise-granting  power 
and  the  control  over  the  streets  of  any  city  remain 
intact.  The  Port  Authority,  therefore,  is  not  a  super- 
vening agency  but  is  an  agency  for  co-operation  of  all 
the  municipalities  within  tho  district  in  both  states, 
tinlike  the  Port  Authority  at  London,  at  Liverpool,  at 
Montreal  or  at  New  Orleans,  it  derives  its  greatest 
power  not  through  tho  taking  away  of  the  initiative  aud 
independence  of  the  various  municipalities  within  the 
district,  but  through  its  capacity  to  aid  those  munici- 
palities in  working  toward  such  a  comprehensive  organ- 
ization of  the  Port  as  will  be  of  advantage  to  all. 

Borrowing  Capacity  of  Port  Authority  —  Public 
attention  has  already  been  drawn  to  the  fact  that 
neither  State,  nor  any  city  within  the  Port  District, 
is  legally  constituted  to  borrow  the  vast  sums  of  money 
necessary  for  a  comprehensive  scheme  of  port  develop- 
ment. Assuming  that  port  facilities  within  the  Port 
are  self-supporting  enterprises,  returning  large  profits 
and  amortizing  themselves  within  a  reasonable  period, 
then  without  the  creation  of  an  agency  of  this  kind,  the 
self-supporting  character  of  the  enterprise  will  not 
exempt  it  from  the  debt  limitation  until  the  fact  is 
demonstrated  by  actual  operation.  The  Port  Authority, 
however,  upon  the  merits  of  any  given  development, 
may  float  its  own  bonds,  backed  by  the  assurance  that 
it  is  a  part  of  the  great  development  of  the  Port.  The 
Port  Authority  can  become  the  co-operative  agency  of 
any  municipality,  which,  conditioning  its  grant  of  priv- 
ileges upon  the  ultimate  vesting  of  title  to  the  property 
in  the  municipaliiy ,  may  hasten  its  own  development 
through  the  assistance  of  the  Port  Authority. 

No  Limitation  Upon  Freedom  or  Initiative  of  Any 
Municipality  in  Proposed  Compact  —  Provided  that 
any  development  is  in  conformity  with  the  comprehen- 
sive plan,  any  municipality  may  go  forward,  as,  indeed, 
may  any  private  enterprise,  to  the  full  extent  of  its 
capacity. 

Port  of  New  York  One  Port  —  The  Interstate  Com- . 
merce  Commission  held,  upon  the  argument  of  the 
State  of  New  York  in  the  New  York  Harbor  Case, 
that  "  Historically,  geographically  and  commercially 
New  York  and  the  industrial  districts  in  the  northern 
part  of  the  State  of  New  Jersey  constitute  a  single  com- 
munity." This  is  the  legal  basis  for  maintaining  the 
present  rate  zone.  (See  page  41,  Chapter  1,  Part  II, 
"History  and  Purposes  of  the  Commission.") 

Dependence  of  Problem  of  Terminal  Markets  Upon 
Solution  of  Larger  Terminal  Problem  —  The  depend- 
ence of  the  problem  of  terminal  markets  upon  a  solu- 
tion of  the  larger  terminal  problem  is  set  forth  in 
Chapter  20  on  "  Markets  and  Food  Distribution." 

For  other  reasons  leading  to  the  Commission's  con- 
clusions, see  Chapters  l-3e3. 

Selection  of  Commissioners — The  compact  as 
drafted  last  year  left  to  each  State  the  method  for  nam- 


ing commissioners,  except  that  in  the  case  of  New  York 
at  least  two  of  the  three  commissioners  must  be  resident 
voters  of  the  City  of  New  York  recommended  by  the 
board  of  estimate  and  aportionment  of  the  City  of  New 
Yorie  and  in  the  oase  of  New  Jersey  they  must  be  resi- 
dent voters  within  the  New  Jersey  section  of  the  Port 
District.  The  legislation  suggested  last  year  by  the 
Legislative  Drafting  Commission  in  New  York  is  to  be 
found  in  Appendix  I,  and  that  by  the  Legislative  Draft- 
ing Commission  in  New  Jersey  is  to  be  found  in  Appen- 
dix J. 

Arguments  Against  Compact  Answered 

The  main  argument  against  the  authorization  of  the 
compact  heretofore  advanced  (see  Governor  Edwards' 
veto,  page  58,  and  memorandum  dated  April  19,  1920, 
filed  by  the  Board  of  Estimate  and  Apportionment  of 
New  York  City  with  the  Legislative  Committee, 
Appendix  K)  was  in  substance  that  before  the  compact 
should  bo  entered  into  the  complete  report  of  the  Com- 
mission should  bo  submitted  to  the  Legislatures  of  both 
States.  The  answer  to  this  argument  has  heretofore 
been  made  by  the  Commission  in  its  reports  and  the 
briefs  filed  by  its  counsel. 

Pursuant  to  tho  Act  of  1917  creating  flic  Commis- 
sion, it  was  the  intention  of  both  States  to  avoid  fric- 
tion and  come  together  on  some  kind  of  a  joint  •policy 
"by  legislative  enactment  or  treaty  or  otherwise."  The 
Commission  was  satisfied  from  its  first  year's  study 
that  such  a  joint  policy  was  the  onlv  policv  to  be  pur- 
sued by  the  two  States,  and  that  independent  develop- 
ment of  the  Port  of  New  York  would  be  disastrous 
ultimately  to  both  States  —  that  any  effort  "to  split 
the  Port  of  New  York  "  would  injure  the  entire  Port. 

The  Commission  believed  that  somehow  local  preju- 
dices must  be  overcome  and  that  when  the  local  com- 
munities saw  the  great  advantages  to  be  derived  from 
such  large  co-operation,  they  would  speedily  join  in 
the  accomplishment  of  the  results.  Thus  the  Com- 
mission believed  that  the  sijxning  of  the  compact  and 
the  creation  of  a  co-operative  agency  like  the  Port 
Authoritv  would  soon  bring  the  communities  into  actual 
working  harmony.  It  did  not  believe  that  it  was  neces- 
sary to  lose  a  vear  or  two  until  this  entire  report  could 
be  made  available  for  public  discussion.  Now,  how- 
ever, that  the  report  is  available,  the  facts  which  led 
the  Commission  to  recommend  this  joint  policy  seem 
to  be  compelling.  No  one  who  will  take  tho  pains  to 
study  the  entire  report  ean  come  to  any  other  conclu- 
sion. The  Port  must  be  united  and  brought  under  a 
singlo  co-operative  control.  Differences  of  opinion  mav 
com©  over  details,  but  over  the  matter  of  general  policy  * 
there  can  he  no  substantial  difference. 

The  Legal  Aspects  of  the  Problem  * 

At  the  threshold  of  any  study  of  the  legal  problems 
raised  by  the  proposed  unification  of  the  Port  we  face 
the  fact  of  dual  political  sovereignty.      The  Port  lies 

*Thh  portion  of  the  report  summariies  and  brings  down  to  date  the  Preliminary 
jieport  of  the  Counnel  forming  a  part  of  the  Progress  Report  of  the  CoraroiarioD 
for  1919,  Legislative  Document  Nc.  103;  and  alno  portion*  of  an  article  In  the 
Cornell  Law  Quarterly  for  May,  1920,  entitled  "  New  York  Harbor  Problem  and 
Itc  Legal  Aspects,"  by  the  counsel  for  the  Commission. 


Compact  Between  New  York  and  New  Jebsey  —  Development  of  Poet 


445 


in  two  States,  each  an  independent  sovereignty  in  its 
own  land.  Again,  traffic  between  two  States  across 
boundary  waters  is  interstate  commerce.  Neither  one 
State  nor  the  other  can  wholly  regulate  the  Port.  Yet 
starting  with  the  truth  enunciated  by  the  Interstate 
Commerce  Commission,  that  "  historically,  commer- 
cially, and  industrially  the  cities  of  northern  New 
Jersey  within  the  metropolitan  district  constitute  a 
part  of  New  York,"1  the  problem  presented  to  the  Port 
Commission  is,  how  shall  this  interstate  relationship, 
now  politically  divided,  be  effectively  united  to  pro- 
mote the  welfare  of  the  two  States  and  the  Nation  ? 

Historical  Relations 

A  constructive  solution  of  the  legal  questions 
involved  must  take  full  account  of  the  historical  rela- 
tions of  New  York  and  New  Jersey.  See  also  Chap- 
ter I,  "  History  and  Purposes  of  the  Commission." 

A  source  of  continual  dispute  in  the  early  days  of 
the  two  States  lay  in  the  controversy  over  title  to  the 
waters  of  New  York  Harbor.2  On  the  one  hand,  New 
York  by  the  terms  of  the  grant  from  the  Duke  of  York 
to  Lo'xl  Berkeley  and  Sir  George  Carteret  of  the  terri- 
tory later  constituting  the  State  of  New  Jersey,  laid 
claim  to  the  waters  of  the  Hudson  River  and  New 
York  Bay  to  high-water  mark  on  the  New  Jersey  shore, 
while  New  Jersey,  threatened  with  unfriendly  control 
of  her  wharves  and  shore  improvements,  contended 
that  by  the  Revolution  she  had  conquered  from  the 
Crown  a  sovereignty  extending  to  the  middle  of  the 
river.  The  decisions  of  the  courts  in  analogous  cases 
were  hostile  to  New  Jersey's  stand.1 

Various  attempts  to  settle  this  boundary  dispute  by 
arbitration  were  unsuccessful,  and  litigation  brought 
by  New  Jersey  against  New  York  also  failed  to  termi- 
nate the  controversy.4  But  in  1833,  through  the  initia- 
tive of  Governor  Marcy  of  New  York,  three  commis- 
sioners from  each  State  were  appointed,  met,  and  nego- 
tiated a  treaty,  which  was  adopted  by  the  two  States 
and  confirmed  by  act  of  Congress.5  (See  Chapter  I, 
pp.  42,  43.) 

Briefly,  the  treaty  provided  that  the  boundary 
between  the  two  States  should  be  the  middle  line  of  the 
Hudson  River  and  the  bay,  New  York  retaining  sov- 
ereignty over  the  islands.  But  to  New  York  was  given 
exclusive  juri<sdiction  (as  distinguished  from  sov- 
ereignty) over  all  the  waters  of  the  river  and  bay 
(within  certain  wide  limits),  New  Jersey  retaining 
only  title  to  her  lands  under  the  river,  jurisdiction  of 
wharves,  docks  and  improvements  made  on  her. shore, 
of  all  vessels  aground  on  the  shore  or  fastened  to  the 
docks,  and  of  fishing  rights  in  the  westerly  half  of  the 

'  New  York  Harbor  Case,  No.  8094,  47  I:  C.  C.  643.  at  713. 

'  The  history  of  the  boundary  dispute  between  the  two  state*  has  been  well 
told  in  two  eases:  Central  R.  R.  of  N.  J.  v.  Jersey  City.  70  N.  J.  L.  81  (I003>; 
State  y.  Babeock,  30  N.  J.  L.  29  (1862).  Judge  Elmer,  who  wrote  the  decision  in 
the  latter  case,  was  in  fact  one  of  the  Commissioners  who  negotiated  the  Treaty 
of  1833-34. 

•State  v.  Davis,  1  Dutcher  (N.  J.)  380  (1856),  deciding  adversely  to  New 
Jersey  a  claim,  hawed  upon  the  same  grant,  to  the  left  (New  Jersey)  half  of  the 
Delaware  Rivei ;  Handley's  Lessee  v.  Anthony,  5  Wheat.  (U.  S.)  874  (1820), 
in  which  the  United  States  Sunreme  Court,  ruling  specifically  upon  the  Ohio 
River,  but  speaking  geneially  of  all  great  streams,  said:  "When  a  great  river 
is  the  boundary  between  two  nations  or  states,  if  the  original  property  is  in  neither, 
and  there  be  no  convention  lespecting  it,  each  holds  to  the  middle  of  the  stream,'* 
but  "  when,  as  in  this  rase,  one  state  (Kentucky)  is  the  oriainal  proprietor,  and 
grants  the  territory  on  one  side  only,  it  letains  the  river  within  its  own  domain, 
and  the  newly  created  state  (Indiana)  extends  to  the  river  only." 

«3  Pet.  (U.  S.)  461  (1830):  5  id.  283  (1831);  6  id.  323  (1832);  see  summary 
of  bill  in  108  U.  S.  406-410  (1882). 

•Ch.  8.  Laws  ot  New  York,  1834;  Laws  of  New  Jersey,  1833-34,  p.  118. 


river.  Over  the  waters  between  Staten  Island  and 
New  Jersey,  the  latter  was  given  general  jurisdiction 
similar  to  that  of  New  York  over  the  river  and  bay, 
and  New  York  retained  corresponding  title  to  lands 
under  water  and  jurisdiction  over  docks,  boats  and 
fisheries. 

The  peculiar  distinction  drawn  in  the  treaty  between 
bare  sovereignty  and  jurisdictional  control  was  funda- 
mental. As  we  have  seen,  the  commissioners  of  New 
York,  which  already  was  embarked  upon  its  career  of 
commerce,  "deemed  it  indispensable  that  their  great 
commercial  emporium  should  have  the  exclusive  con- 
trol of  the  police  on  the  surrounding  waters,  and  full 
power  to  establish  such  quarantine  regulations  as  should 
be  found  necessary."6  Their  intention  has  been  con- 
tinuously respected  and  enforced  by  the  courts  of  both 
States  and  of  the  United  States.7 

The  Commission  having  concluded  that  the  structure 
of  a  Port  Authority  for  the  Port  of  New  York  should 
be  built  upon  the  firm  foundation  of  the  New  Jersey- 
New  York  Treaty  of  1834,  it  concluded,  further,  that 
in  such  an  amendment  of  the  treaty  account  should  be 
taken  of  what  is  now  known  as  the  "  Metropolitan  Dis- 
trict," and  that  the  greater  part  of  this  industrial  and 
economic  group  should  be  included  in  what,  for  oonr 
venience,  may  be  called  the  Port  District,  and  that  over 
it  should  be  a  central  administrative  body,  the  Port 
Authority,  created  by  the  joint  action  of  the  two  States. 

Commerce  and  Navigation  —  The  Federal  Power 

By  the  Federal  Constitution  there  is  given  to  the 
legislative  branch  of  the  Federal  Government  plenary 
control  over  interstate  commerce,  and,  as  we  shall  see, 
this  has  been  interpreted  to  include  absolute  control 
over  all  the  instrumentalities  necessarily  involved  in 
such  commerce,  which  includes  all  navigable  waters.8 
Such  is  the  unique  position  occupied  by  the  Port  of 
New  York,  lying,  as  it  does,  midway  between  two 
States,  that  any  traffic  passing  from  one  shore  to  the 
other  is  interstate  commerce,  and  thus  subject  to  the 
jurisdiction  not  only  of  New  York  and  New  Jersey 
within  their  respective  territories,  but  also  to  the  para- 
mount authority  of  the  United  States.  Herein,  the 
unification  of  the  Port  involves  problems  which  no 
other  important  American  port  would  present. 

The  first  of  the  great  decisions  interpreting  the  con- 
stitutional authority  of  the  Federal  Government  to  con- 
trol interstate  commerce,  was  brought  forth  by  a  con- 
troversy over  traffic  originating  in  the  Port  of  New 
York.  In  1798  Robert  Livingston  secured  from  the 
State  of  New  York  a  monopoly  for  the  operation  of 
steamboats  upon  the  waters  of  the  State.  Upon  the 
basis  of  this  monopoly  the  "  Clermont "  was  constructed 
and  put  in  operation  upon  the  Hudson  River  between 
New  York  and  Albany.  Competitors  were,  for  some 
time,  subjected  to  the  restraints  of  the  monopoly,  much 
to  the  indignation  of  New  Jersey  interests,  who  wished 
to  establish  a  line  from  Philadelphia  to  New  York, 
but  whose  entry  upon  New  York  waters  was  thus  pre- 

•  State  v.  Babooek,  30  N.  J.  L.  30.  33,  34  (1862). 

7  State  ▼.  Babooek,  *upra,  note  6,  holding  that  no  indictment  would  lie  in 
New  Jersey  for  a  nuisance  below  low  water  mark  on  the  New  Jersey  shore,  since 
the  exclusive  jurisdiction  thereto  was  in  New  York.     Central  R.  R.  of  N    J   v 
Jersey  City,  70  N.  J.  L. 8 (1003);  aff'din  200  U.  S.  472(1007):  Ferguson  y.Ross! 
126  N.  Y.  450  (1801).  /•     «*  «». 

•  8ee  opinion  of  Bradley,  J.,  in  Stockton  v.  B.  B.  4  N.  R.  R.  Co.,  32  Fed.  0,  20. 
21  (1887),  and  cases  infra,  page  14,  notes  10  to  15. 
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vented,  except  by  payment  of  a  tax  to  the  monopolists. 
It  was  not  long,  however,  before  a  rival  company  estab- 
lished a  line  running  from  New  York  to  Albany,  with- 
out a  license,  and  Livingston  at  once  applied  for  an 
injunction.  His  application  was  granted  by  the  New 
•York  State  courts,  but  the  United  States  Supreme 
Court,  Chief  Justice  Marshall  writing  the  opinion,  in 
Gibbons  v.  Ogden,9  declared  that  the  Legislature  of 
the  State  of  New  York  had  no  power  to  grant  a 
monopoly  upon  navigable  waters,  and  that  since  traffic 
between  the  two  States  constituted  interstate  commerce 
the  power  to  regulate  such  commerce  lay  with  Congress. 
From  this  decision  as  a  starting  point,  the  courts 
have  established  by  a  long  line  of  cases  that  Congress 
has,  so  far  as  it  chooses  to  exercise  the  power,  exclusive 
control  over  every  means  of  communication  which 
forms  "  a  connecting  link  *  *  *  which  will  carry 
commerce  from  and  to  foreign  countries  and  between  the 
states."10  "  Commerce  includes  navigation.  The  power 
to  regulate  commerce  comprehends  the  control  for  that 
purpose,  and  to  the  extent  necessary,  of  all  the  navi- 
gable waters  of  the  United  States  which  are  accessible 
from  a  State  other  than  those  in  which  they  lie.  For 
this  purpose  they  are  the  public  property  of  the  nation, 
and  subject  to  all  the  requisite  legislation  by  Congress." 

"  It  is  for  Congress  to  determine  when  its  full  power 
shall  be  brought  into  activity,  and  as  to  the  regulations 
and  sanctions  which  shall  be  provided."11  Congress 
may  in  its  discretion  authorize  or  forbid  any  project 
to  be  undertaken,  or  condemn  one  already  completed, 
by  private  individuals  or  by  the  States,  which  affects 
interstate  commerce.  It  matters  not  whether  the  State 
has  authorized  a  project  which  Congress  deems  to  be 
obstructive  of  a  navigable  stream,12  or  whether  Con- 
gress has  authorized  a  project  which  the  State  would 
forbid.13  "  The  power  of  control  over  such  (navigable) 
waters  necessarily  includes  the  power  of  deciding  what 
structures  are  impediments  to  commerce;  and,  by  an 
unbroken  line  of  decisions,  it  is  settled  that  the  para- 
mount authority  regulating  bridges  that  affect  the  navi- 
gation of  the  navigable  waters  of  the  United  States  is 
in  Congress. 

"So  long  as  this  authority  lies  dormant,  the  states 
may  authorize  the  erection  of  bridges  over  navigable 
waters  within  their  limits,  which  may  to  some  extent 
obstruct  navigation,  or,  by  coiicurrent  action,  may 
bridge  the  waters  lying  between  them ;  but,  so  soon  as 
Congress  intervenes  and  exercises  its  power  of  regula- 
tion, what  has  been  done  by  the  state  authority  must 
give  way  to  the  paramount  authority  of  Congress.  The 
power  of  the  state  ends  where  that  of  the  nation 
begins."14  Indeed,  such  is  the  Federal  authority  over 
interstate  trade  that  Congress  (or  the  Secretary  of 
War,   to  whom  it  has  delegated  power  to  determine 

9  Wheat.  (U.S.)  1  (1824). 

••From  the  opinion  of  Chester,  J.t  in  People  v.  Hudson  B.  C.  R.  Corporation 
104  Misc.  (N.  Y.)  19,  2S  (1918);  aff'd  by  the  Couit  of  Appeals,  228  N.  Y.  203.  infra. 
note  13. 

"  Oilman  v.  Philadelphia,  3  Wallace  (U.  S.)  713.  724-5  (1855). 

» Union  Bridge  Co.  v.  U.  S.,  204  U  S.  364,  388,  400  (1906);  Monongahela 
Bridge  Co.  v.  United  States.  216  U.  S.  177,  193  (1909). 

"This  princiole  has  been  reiterated  recently  bv  the  New  York  Court  of  Appeals 
in  the  case  of  People  v.  Hudson  R.  C.  R.  R.  Corp.,  228  N.  Y.  203,  opinion  by 
Elkus,  J.;  writ  of  error  denied  by  U.  S.  Supr.  Ct.  Oct.  11,  1920.  See  also  Stockton 
v.  Baltimore  &  N.  Y.  R.  R.  Co..  32  FeL  9  (1887). 

"  Decker  v.  Baltimore  &  N.  Y.  R.  R.  Co.,  30  Fed.  723  (1880),  For  suppoiting 
authorities,  see  notes  9  to  16  incl. 


whether,  and  when,  a  given  bridge  constitutes  an 
obstruction  to  navigation)  may  require  the  removal  or 
alteration  of  any  structures  on,  over,  or  under  navigable 
waters,  even  when  erected  pursuant  to  a  congressional 
grant,  irrespective  of  any  express  reservation  to  Con- 
gress of  the  right  of  revocation  or  amendment.15 

Commerce    and    Navigation  —  The    State    Power 

Permissive  or  restrictive,  as  the  case  may  be,'  the 
power  of  Congress  over  the  instrumentalities  of  inter- 
state traffic  is  exclusive,  when  in  a  specific  case  it  has 
been  exercised.10  But  this  latter  limitation,  coupled 
with  the  broad  police  power  of  the  State  and  its  con- 
trol of  intrastate  commerce,  has  left  to  New  York  and 
New  Jersey  a  broad  field  within  which  they  may  act 
without  express  Federal  consent.  It  is  hoped,  of 
course,  by  securing  congressional  approval  of  any  plan 
which  may  be  adopted,  to  avoid  future  conflict  with  the 
Federal  authority  over  interstate  unification  and  con- 
trol of  the  Port.  But  for  the  present  the  States  may 
act  alone. 

Under  our  system  of  dual  political  sovereignty  the 
powers  of  government  may  be  divided  into  four  classes ; 
namely,  those  belonging  exclusively  to  the  States,  those 
reserved  exclusively  to  the  Nation,  those  which  both 
may  exercise  concurrently  and  independently,  and  those 
which  may  be  exercised  by  the  States,  but  only  until 
Congress  shall  see  fit  to  act  upon  the  subject.17  With 
the  second  class  we  have  little  concern,  for  the  cases 
which  fall  within  it  are  limited  to  those  "where  the 
subject  is  national  in  its  character,  and  admits  and 
requires  uniformity  of  regulation,  affecting  alike  all 
the  States,  such  as  transportation  between  the  States, 
including  the  importation  of  goods  from  one  State  to 
another"  (or  the  taxation  by  a  State,  either  openly 
or  by  subterfuge,  of  immigration)  :18  "  The  absence 
of  any  law  of  Congress  upon  the  subject  is  equivalent 
to  its  declaration  that  commerce  in  that  matter  shall 
be  free.mo  From  such  subjects  the  States  are  barred 
from  any  action  whatsoever. 

Nor  apparently  will  the  third  class  affect  our  study. 
But  the  adjudicated  cases  involving  the  first  and  last 
classes  of  powers  are  most  pertinent  in  determining 
what  authority  remains  to  the  States  to  carry  out  a 
plan  for  port  development. 

It  is,  of  course,  unnecessary  to  recall  that,  as  to  all 
matters  not  expressly  delegated  to  the  Federal  Govern- 
ment, the  power  of  the  State  remains  supreme,  and  it 
has  been  explicitly  declared  by  the  Supreme  Court  of 
the  United  States,  most  jealous  guardian  of  Federal 
authority,  that  "  it  is  competent  for  a  State  to  govern 
its  internal  commerce,  to  provide  local  improvements, 
to  create  and  regulate  local  facilities,  to  adopt  pro- 

»•  Newport  and  C.  Bridge  Co.  v.  United  States.  105  U.  8.  470,  481  (1881) ;  Han- 
nibal Bridge  Co.  v.  United  States,  221  U.  8.  194,  207  (1910);  Louisville  Bridge 
Co.  v.  United  States.  242  U.  S.  409  (1916) 

"Erie  R.  R.  Co.  v.  State  of  N.  Y.,  233  U.  S.  671,  681  (1913^;  and  cases  supra, 
notes  9  to  15.  For  late  caees  on  this  congressional  power  see,  in  addition,  U.  S.  v. 
Hill.  248  U.  S.  420  (1918);  Merchants  Exchange  of  St.  Louis  v.  State  of  Missouri, 
218  U  S  365  (1918^ 

"  Ex  ports  McNiel",  13  Wall.  (U.  8.)  23*.  240  (1871). 

>•  Passenger  Cases,  7  Howard  (U.  8.)  283  (1849),  where  a  direct  (ax  upon  eaoh 
passenger  landing  at  the  port  of  New  York  was  attempted  to  be  levied  bv  the  state 
and  the  statute  was  held  unconstitutional.  Henderson  v.  Mayor  of  New  York. 
02  U.  S.  259  (1875),  where  the  same  tax  was  attempted  by  indirection,  and  the 
statute  held  invalid;  but  it  was  recognised  that  the  state  might  require  a  sworn 
statement  of  certain  facts  concerning  such  passengers. 

"  Southern  Pacific  Co.  v,  Jensen,  244  U.  8.  205,  217  (1916). 
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tective  measures  of  a  reasonable  character  in  the  inter- 
est of  the  health,  safety,  morals,  and  welfare  of  its 
people,  although  interstate  commerce  may  incidentally 
or  indirectly  be  involved.  Our  system  of  government 
is  a  practical  adjustment  by  which  the  National 
authority  as  conferred  by  the  Constitution  is  main- 
tained in  its  full  scope  without  unnecessary  loss  of 
local  efficiency.  Where  the  subject  is  peculiarly  one 
of  local  concern,  and  from  its  nature  belongs  to  the 
class  with  which  the  State  appropriately  deals  in  mak- 
ing reasonable  provision  for  local  needs,  it  cannot  be 
regarded  as  left  to  the  unrestrained  will  of  individuals 
because  Congress  has  not  acted,  although  it  may  have 
such  a  relation  to  interstate  commerce  as  to  be  within 
the  reach  of  the  Federal  power."  *> 

The  reason  for  this  dual  control  is  evident.     Free- 
dom of  commerce  between  the  States  is  so  essential  that 
there  must  exist  a  general  power  having  as  its  charge 
the  interest  of  the  Nation  as  a  whole,  to  curb  the  State 
if  it  seeks  to  abuse  its  sovereign  authority ;  but  therein 
the  Federal  function  is  guardian  only.      The  develop- 
ment of  local  resources  and  the  control  of  local  facili- 
ties is  primarily  a  matter  for  regulation  by  the  State. 
Each   project    involves   difficulties   peculiar   to    itself, 
capable  of  solution  by  itself  alone.      The  State  is  the 
first  to  appreciate  its  importance,  is  more  deeply  con- 
cerned in  its  development,  and  can  better  undertake 
its  managment  than  could  a  government  at  a  distance.21 
Obviously  there  is  no  conflict  with  the  spirit  of  the 
constitutional  provision  giving  to  Congress  plenary  con- 
trol of  interstate  commerce.      Says  Mr.  Justice  Field, 
speaking  for  the  Supreme  Court  of  the  United  States : 
"  The  control  of  Congress  over  them   (harbors,  bays, 
and  navigable  rivers)    is  to  insure  freedom  in  their 
navigation,  so  far  as  that  is  essential  to  the  exercise 
of    its    commercial    power.       Such    freedom    is    not 
encroached  upon  by  the  removal  of  obstructions  to  their 
navigability  or  by  other  legitimate  improvement.    The 
states  have  as  full  control  over  their  purely  internal 
commerce  as  Congress  has  over  commerce  among  the 
several  states  and  with  foreign  nations;   and  to  pro- 
mote the  growth  of  that  internal  commerce  and  insure 
its   safety   they  have  an  undoubted  right  to  remove 
obstructions   from    their    harbors    and    rivers,    deepen 
their  channels,  and  improve  them  generally,  if  they  do 
not  impair  their  free  navigation  as  permitted  under 
the  laws  of  the  United  States,  or  defeat  any  system  for 
the  improvement  of  their  navigation  provided  by  the 
general  government.     Legislation  of  the  States  for  the 
jmrposes   and    within    the    limits   mentioned    do    not 
infringe   upon    the   commercial  power  of   Congress." 
*     *     *     And  he  explains  "some  of  the  divergence 
of  views  upon  this  question  among  former  judges." 
They  "have  arisen  from  not  always  bearing  in  mind 
the  distinction  between  commerce  as  strictly  defined, 
and  its  local  aids  or  instruments,  or  measures  taken  for 
its  improvement.      Commerce  with  foreign  countries 

#  «•  Minnesota  Rate  Cases.  230  U.  S.  352,  402  (1912).  For  a  long  series  of  cases 
in  which  the  exercise  of  state  power  has  been  sustained,  where  Congress  has  acted 
only  generally,  see  the  dissenting  opinions  in  Southern  Pacific  Co.  v.  Jensen, 
™P™>  note  19,  at  p.  244;  and  New  York  Central  Railroad  Co.  v.  Winfield,  244 

"Escanaba  Co.  v.  Chicago,  107  U.  8.  878,  683  (1882);  Cardwell  v.  American 
River  Bridge  Co.,  113  U.  8.  205,  208  (1884). 


and  among  the  States,  strictly  considered,  consists  in 
intercourse  and  traffic,  including  in  these  terms  naviga- 
tion and  the  transportation  and  transit  of  persons  and 
property,  as  well  as  the  purchase,  sale  and  exchange  of 
commodities.  For  the  regulation  of  commerce  as  thus 
defined  there  can  be  only  one  system  of  rules  applicable 
alike  to  the  whole  country;  and  the  authority  which 
can  act  for  the  whole  country  can  alone  adopt  such  a 
system.  Action  upon  it  by  separate  States  is  not,  there- 
fore, permissible.  Language  affirming  the  exclusive- 
ness  of  the  grant  of  power  over  commerce  as  thus 
defined  may  not  be  inaccurate,  when  it  would  be  so  if 
applied  to  legislation  upon  mbjects  which  are  merely 
auxiliary  to  commerce/'22 

Accordingly,  where  the  propriety  of  specific  projects 
has  been  in  question,  the  courts  have  held  that  a  State 
(or    its    political    subdivisions    and    delegates)   may 
authorize  the  erection  of  a  bridge  over  a  navigable 
stream,  even  though  to  some  extent  it  impedes  naviga- 
tion,23 or  the  construction  of  dams  and  locks  in  such 
a  stream.24    It  may  regulate  pilotage.25     It  may  erect 
wharves 26     It  may  maintain   and  regulate  ferries,27 
always  assuming  that  such  management  has  not  been 
taken  from  its  hands  by  action  of  the  Federal  Govern- 
ment.28   Directly  in  line  with  the  New  York  problem, 
it  may  provide  a  comprehensive  plan  for  the  improve- 
ment of  harbors,  bays,  and  rivers  in  all  their  branches  ;29 
and  for  the  use  of  these  improvements  it  may  make  a 
reasonable  charge.     Such  improvements,  while  perhaps 
made  primarily  to  advance  intrastate  commerce,  benefit 
interstate  trade  also,  and  such  a  charge  may  be  made, 
not  as  a  discriminatory  restraint  upon  such  interstate 
trade,30  but  to  reimburse  the  State  or  municipality  for 
the  cost  of  providing  and  maintaining  artificial  con- 
veniences for  the  promotion  of  commerce.81 

It  may  in  addition  be  noted  at  this  point  that  the 
power  of  Congress  to  control  navigable  streams  in  the 
interest  of  commerce  does  not  convey  to  the  United 
States  the  title  to  the  soil  under  such  streams,  although 
it  gives  control  of  the  soil  so  far  as  the  same  is  neces- 

»  County  of  Mobile  v.  Kimball.  102  U.  S.  691,  699  (1880). 

«  Passaic  Bridge  Cases,  3  Wall.  (U.  8.)  782.  793  (1835);  Hamilton  v.  Vicks- 
burg,  S.  &  P.  R.  R.  Co.,  119  U.  S.  280  (1836):  Escanaba  Co.  v.  Chicago,  107  U.  8. 
678  (1882^;  Cardwell  v.  Amer.  River  Bridge  Co.,  113  U.  8.  205;  People  v.  Inter- 
national Bridge  Co.,  223  N.  Y.  137  (1918). 

*Huse  v.  Glover,  119  U.  S.  543  (1883);  Mamgault  v.  Springs,  199  U.  S.  473 

(1904) 

•  Olsen  v.  Smith,  195  U.  8.  332  (1903);  Cooley  v.  Board  of  Wardens  of  Port  of 
Philadelphia,  12  Howard  (U.  S.)  299  (1851);  Ez  parte  MoNeil,  13  Wall.  (U.  S.)  236 

(1871) 

*  Packet  Co.  v.  St.  Louis,  100  U.  S.  423  (1879):  Guy  v.  Baltimore,  100  U.  S. 
434  (1879);  Transportation  Co.  v.  Parkersburg,  107  U.  S.  691,  696,  698  (1882); 
Packet  Co.  v.  Keokuk,  95  U.  8.  80  (1877).  _, . 

«  Port  Richmond  Ferry  v.  Hudson  County.  234  U.  S.  317  (1913).  This  case 
i  nvolved  the  regulation  of  a  ferry  running  between  New  York  and  New  Jersey. 
While  only  regulation  by  New  York  was  in  question,  it  was  clearly  recognised 
by  Mr.  Justice  Hughes,  writing  for  the  Supreme  Court,  that  it  would  be  possible 
for  New  Jersey  also  to  establish  conflicting  regulations  and  that  within  the  territory 
of  each  state  its  own  regulations  must  be  supreme,  irrespective  of  the  Jesuit  upon 
the  business  of  the  ferry.  Wilmington  Transportation  Co.  v.  Railroad  Commission 
of  California,  236  U.  S.  151  (1914).  o<vr  TT         o^o  TT 

"New  York  Central  R.  R.  v.  Hudson  County,  227  U.  8.  248  (1912);  U.  S.  v. 
Baltimore  4  Ohio  Railroad  Co.,  231  U.  S.  274,  288  (1915);  Sault  Ste.  Marie  v. 
International  Transit  Co.,  234  U.  8.  333  (1915);  St.  Clair  County  v.  Interstate 
Sand  4  Car  Transfer  Co.,  192  U.  S.  454  (1903).  These  cases  involved  the  regula- 
tion of  ferries  used  in  connection  with  railroad  lines  either  to  transport  passengers 
or  for  lighterage  or  used  in  international  transportation.  Held,  that  Congress 
had  already  provided  through  the  Interstate  Commerce  Act  for  such  regulation. 

»•  County  of  Mobile  v.  Kimball,  102  U.  8.  691  (1880);  Huse  v.  Glover,  119  U.  S. 
543  (1880);  Sands  v.  Manistee  River  Improvement  Co.,  123  U.  S.  288  (1887). 

*°  Example  of  such  a  discriminatory  charge  which  is  invalid  is  found  in  Guy  v. 
Baltimore,  100  U.  S.  434  (1879),  where  vessels  owned  by  Maryland  residents  were 
admitted  to  the  use  of  the  public  wharves  at  Baltimore  free  of  charge,  while  vessels 
of  non-residents  were  required  to  pay  a  fee  for  the  use  of  the  docks. 

«  Packet  Co.  v.  St.  Louis,  100  U.  S.  423  (1879);  Huse  v.  Glover,  119  U.  8.  543 
(1886);  Packet  Co.  v.  Keokuk,  95  U.  8.  80  (1877);  Transportation  Co.  v.  Parkers- 
burg,  107  U.  S.  691  (1882);  Sands  v.  Manistee  River  Improvement  Co.,  123  U.  S. 
288  (1887). 
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sary  for  commercial  purposes.      But  title  to  the  soil 
remains  in  the  States  and  subject  to  their  disposition.32 

The  summary  of  this  legal  situation  given  by  Gould 
in  his  Laws  of  Waters  is  excellent :  ^ 

"  Under  the  Constitution  of  the  United  States  a  state 
has  the  right  if  its  legislation  does  not  conflict  with  the 
action  of  Congress  upon  the  same  subject,  to  authorize 
bridges  and  dams  across  the  navigable  waters  within 
its  limits ;  to  license  wharves,  piers  and  docks  intruding 
upon  such  waters;  to  establish  harbor  lines  to  which 
wharves  may  be  extended;  to  prescribe  the  places  and 
manner  in  which  vessels  may  lie  in  a  harbor;  what 
lights  they  are  to  carry  at  night,  or  what  course  they 
shall  pursue  in  navigating  a  river;  to  pass  reasonable 
quarantine  and  inspection  laws,  and  pilotage,  or  port 
regulations;  to  regulate  harbor  beacons,  buoys,  salvage, 
and  similar  matters  of  a  local  and  limited  nature;  to 
improve  the  navigability  of  its  waters,  and  to  authorize 
the  collection  of  tolls  in  consideration  of  such 
improvements."  M 

So  far  as  the  Port  of  New  York  is  concerned,  a 
bi-State  Port  Authority  may  undertake  the  unification 
of  the  Port,  the  co-ordination  of  its  activities,  the  exten- 
sion and  enlargement  of  its  facilities,  and  the  super- 
vision and  direction  of  the  growth  which  would  be  sure 
to  follow  correction  of  the  waste  and  inefficiency  which 
now  exists. 

Property  Rights 

The  States  of  New  York  and  New  Jersey  have  juris- 
diction, then  (subject  always  to  the  supervising  power 
of  Congress),  over  the  Port  of  New  York.  A  more 
practical  question  remains.  Have  they  any  power  to 
provide  the  manifold  instrumentalities  which  today  are 
the  indispensable  adjuncts  of  a  great  and  busy  port, 
or  to  take  over  or  control  those  instrumentalities  already 
in  existence  ?  If  so,  upon  what  conditions ;  subject  to 
what  limitations?  The  question  of  the  creation  of 
new  agencies  of  commerce  is  better  considered  under  a 
subsequent  division  of  the  subject.  For  the  present 
we  are  concerned  with  the  conflict  between  the  power 
of  the  Port  Authority  and  existing  property  rights,  or, 
to  narrow  the  inquiry  to  the  question  which  most  press- 
ingly  confronts  us,  with  the  power  of  the  State  to  regu- 
late the  waterfront  property  along  the  harbor. 

Title  to  Shore  Front  Property  Upon  Navigable 

Rivers 

Outlining  briefly  the  scope  of  this  subject,  the  broad 
common  law  rule  is  that  title  "to  the  shore  of  and  to 
lands  under  a  navigable  stream  or  tidewater  rests  in 
the  sovereign  as  trustee  for  the  public,  and  that  not 
only  is  a  grant  of  such  water  land  construed  most 
strongly  against  the  grantee,  but  from  every  such  grant 
"  there  is  impliedly  reserved  the  right  of  navigation, 
amd,  as  a  necessary  part  of  so  importami  a  subject,  the 
right  to  improve  navigation  for  the  benefit  of  com- 
merce."**    Moreover,  such  a  grant  is  impressed  not 

«  Arkansas  v.  Tennessee,  240  U.  S.  158  (1917).  See  also  Arkansas  v.  Mississipp 
260  U.  8.  39  (1919). 

"  Third  edition,  tee.  3\  See  also  enumeration  in  Gibbons  v.  Ogden,  9  Wheat 
(U.  S.)  1  (1821).     Minnesota  Rate  Case,  230  U.  S.352  (1912),  at  pp.  403 and  411. 

**  For  oases  supporting  this  classification,  see  tupra,  pace  15,  note  20.  A  late  case 
upholding  the  state  power  is  Matter  of  Pennsylvania  Gas  Co.  v.  Public  Service 
Commission,  2nd  District,  225  N.  Y.  397  (1919).  involving  state  control  of  interstate 
gas  pipe  lines. 

»  Lewis  Blue  Point  Oyster  Cultivation  Co.  v.  Briggs,  198  N.  Y.  287  (1910) ; 
affd.,  229  U.  S.  82  (1912). 


only  with  this  implied  trust  from  the  State,  but  it  is 
further  subject  to  the  paramount  authority  of  Congress, 
heretofore  considered,  to  regulate  navigation  and  its 
agencies.  For  an  admirable  presentation  of  these  rules, 
together  with  their  application  to  existing  facts,  we 
refer  to  two  cases  of  recent  years.  Lexuis  Blue  Point 
Oyster  Cultivation  Company  v.  Briggs**  and  United 
States  v.  Chandler-Dunbar  Water  Power  Company?1 
in  both  of  which  individuals  who  contended  that  they 
had  acquired  rights  which  could  be  taken  only  for  just 
compensation,  were  held  to  have  prosecuted  their  enter- 
prises, in  the  one  case  the  establishment  of  an  oyster 
bed,  in  the  other  development  of  the  water  power  capac- 
ity of  St.  Mary's  River,  subject  to  this  paramount 
public  interest,  and  accordingly  the  dredging  of  a 
channel  across  the  oyster  beds  to  aid  navigation,  and 
the  diversion  of  the  river  to  a  ship  canal,  was  held  in 
the  respective  cases  not  to  constitute  the  taking  of 
private  property  for  a  public  use. 

But  an  examination  of  the  many  decisions  passing 
upon  the  subject  will  show  that,  despite  this  paramount 
public  interest,  certain  property  rights  along  and  over 
navigable  streams  can  and  have  been  granted;  that 
while  such  a  grant  is  of  a  franchise  and  not  of  title  to 
land,  it  is  nevertheless  property  for  which  upon  seizure 
compensation  must  be  made;  and  that  the  public  right 
impliedly  reserved  from  the  grant  is  one  of  regulation 
and  not  of  sequestration.  The  two  cases  last  discussed 
are  exceptions  to  the  general  rule  upon  the  facts,  and 
their  principle  is  broad  and  sound.  They  held  that 
not  even  a  franchise  had  been  granted.  The  search 
will  further  show  that  the  United  States  Supreme 
Court,  in  dealing  with  the  rights  of  riparian  owners 
upon  a  navigable  stream,  is  governed  by  the  law  of  the 
State  in  which  the  stream  is  situated,3*  that  the  extent 
of  the  authority  conferred  upon  a  city  by  its  charter, 
the  construction  of  the  charter,  and  the  validity,  scope 
and  effect  of  ordinances  and  proceedings  thereunder 
and  rights  of  parties  thereto  under  State  law,  are 
regarded  by  the  United  States  Supreme  Court  as  mat- 
ters of  State  law  as  to  which  the  decisions  of  the  State 
courts  are  controlling,39  and  that  these  rights  of  riparian 
grantees  are  of  three  classes,  according  as  the  grant  is 
in  New  Jersey,  in  New  York,  or  in  certain  portions  of 
the  City  of  New  York. 

(a)     New  Jersey 

The  common-law  rule  in  New  Jersey  is  that  which 
prevailed  in  England  and  was  adopted  from  that  land 
by  the  colonies.  "  The  title  of  owners  of  land  bounded 
by  the  sea,  or  by  navigable  rivers  where  the  tide  ebbs 
and  flows,  extends  to  ordinary  high  water  mark  only. 
The  title  to  the  shore  between  ordinary  high  and  low 
water  mark,  as  well  as  the  title  to  the  soil  under  the 
water,  belongs,  prima  fade,  to  the  sovereign."40  But 
the  courts  of  that  State  have  admitted  a  modification 
of  the  rule,  most  important  in  its  effect  upon  the  port 
development    problem.      Under    this   local    rule   each 

*  Supra,  note  35. 

w  229  U.S.  63(1912). 

■  Weems  Steamboat  Co.  v.  People's  Steamboat  Co..  214  U.  8.  345  (1908); 
St.  Anthony  Falls  Water  Power  Co.  v.  St.  Paul  Water  Commissioners,  168  U.  S . 
349  (1897). 

"St.  Louis  &  Kansas  City  Land  Co.  v.  Kansas  City.  241  U.  S.  419  (1916). 

«•  Gough  v.  Bell,  22  N.  J.  L.  44 1 ,  455  (1852).  See  also  American  Dock  &  Improve- 
ment Co.  v.  Trustees,  39  N.  J.  Eq.  409,  411  (1885). 
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riparian  owner  possesses,  as  an  incident  to  his  owner- 
ship of  the  upland,  a  right  to  "wharf  out,"  i.  e.,  the 
right  to  build  down  to  low  water  mark,  and  to  use  in 
conjunction  with  his  upland  property  and  to  connect  it 
with  navigable  water,  wharves  and  similar  structures.41 
Prior  to  the  exercise  of  this  right,  it  is  a  mere  license, 
revocable  at  the  will  of  the  Legislature,  and  the  State 
may  convey  such  rights,  for  public  or  private  use,  with- 
out compensation  to  the  adjoining  riparian  owner,42 
but  immediately  upon  the  improvement  or  reclamation 
by  the  upland  owner,*  the  license  becomes  irrevocable 
and  the  wharves  become  private  property,  with  the 
usual  rights  and  privileges  which  inhere  therein.41 

Occasionally  a  limitation  has  been  imposed;  as, 
for  example,  in  the  cases  where  its  charter  gave  a  cor- 
poration the  right  only  to  build  wharves,  and  not  to 
transfer  the  privilege  to  others,  and  the  court  held  that 
the  grant  of  such  a  valuable  right  could  not  be  pre- 
sumed in  the  absence  of  direct  and  explicit  terms.43 
But  cases  in  this  class  are  so  few  that  they  would  little 
relieve  the  Port  Authority  where  it  should  be  found 
advisable  to  alter  existing  waterfront  conditions.  Only 
a  complete  survey,  therefore,  of  all  the  grants  of  land 
on  the  New  Jersey  shore  will  establish  to  what  extent 
control  of  the  waterfront  has  passed  from  the  hands  of 
the  State  to  private  owners. 

(6)     New  York 

The  doctrines  of  riparian  ownership  in  New  York 
lead  to  a  result  similar  to  that  reached  by  the  New 
Jersey  courts,  although  the  legal  principles  stated  are 
somewhat  different. 

There  are  two  classes  of  riparian  interests  which 
have  been  held  to  vest  a  property  right  in  the  holder 
thereof,  as  distinguished  from  a  mere  revocable  license. 
In  one  of  these  classes  the  basis  of  the  right  is  an 
express  grant  from  the  Legislature  or  other  sovereign 
power  to  erect  wharves  or  similar  structures  upon  water 
land;  in  the  other,  it  rests  upon  a  doctrine,  announced 
by  the  New  York  courts  as  a  modification  of  the  strict 
common-law  rule,  that  every  riparian  owner  has  a  right 
of  access  to  the  navigable  water  fronting  his  premises 
and  to  make  practicable  this  right  of  access  by  means 
of  piers. 

A  recent  and  exhaustive  consideration  of  the  first 
class  is  found  in  the  case  of  First  Construction  Co,  v. 
State  of  New  York.44  The  grant,  which  dated  back 
to  colonial  days,  was  of  the  right  "to  erect,  construct, 
build  and  maintain  a  seawall  or  breakwater  pier,  docks, 
wharves,  bulkheads,  piers,  and  warehouses  and  a  basin 
for  commercial  purposes  on  the  lands  under  water  in 
front  of  their  premises  and  to  fill  in  the  same."     It  was 

41  The  leading  case  is  Gough  v.  Bell,  suvra,  note  40,  holding  that  when  this 
right  had  been  exercised  so  that  "  the  land  was  reclaimed,  or  the  wharf  erected  bv 
the  tacit  or  express  consent  of  the  legislature,  it  became  private  property,  and 
divested  of  its  public  character.  And  the  owner  ha*  the  same  absolute  dominion 
over  it,  the  same  exclusive  right  of  enjoyment  in  it.  that  he  has  in  and  over  other 
private  property."  Applying  this  same  rule  are  O'Neill  v.  Annett,  27  N.  J.  L. 
290,  293  (1858);  American  Dock  &  Improvement  Co.  v.  Trustees,  supra,  note  JQ; 
Hoboken  Land  &  Improvement  Co.  v.  Mavor  of  Hoboken,  36  N.  J.  L.  540  (1873); 
Palen  v.  Ocean  Citv.  64  N.  J.  L.  669  (1900). 

«N.  Y.,  Lake  Erie  4  Western  R.  R.  Co.  v.  Yard,  43  N.  J.  L.  632  (1881); 
Stevens  v.  P.  &  N.  R.  R.  Co.,  34  N.  J.  L.  532  (1870);  Marcus  Sayre  v.  Newark, 
60  N.  J.  Eq.  361  (1000). 

«  Morris  Canal  <fc  Banking  Co.  v.  Central  Railroad  Co.,  16  N.  J.  Eq.  419  (1863); 
Newark  Aqueduct  Board  v.  Passaic,  45  N.  J.  Eq.  393  (1889). 

«  221  N.  Y.  295  (1917).  See  also  the  report  of  the  referee  in  this  case,  ex-Judge 
Haight,  vol.  108,  1916,  Court  of  Appeals  Cases,  Bar  Association  Cases  on  Appeal, 
p.  98rf*«?. 


held  that  this  "  is  not  a  grant  of  a  fee  to  such  land ; 
but  is  a  permit  *  *  *  ";  that  (and  here  the  Court  of 
Appeals  differed  from  the  New  Jersey  courts)  it  was 
not  "  a  mere  license,  revocable  by  the  state  at  will  and 
without  payment  of  compensation,"  but  "  the  privilege 
amounts  to  more  than  this  and  *  *  *  an  act 
granting  the  right  to  fill  in  lands  under  water,  and 
thereby  acquire  title  to  the  same,  gives  an  inchoate, 
vested  interest  in  the  lands  described  which  is  a  prop- 
erty right  and  of  which,  unless  lost  or  forfeited  in  some 
way,  the  grantee  cannot  be  deprived  without  compensa- 
tion."  *5  Judge  Hiscock,  writing  the  opinion,  says 
further  46  "  Grants  like  the  one  under  consideration  are 
not  nude  pacts,  but  rest  upon  obligations  expressly  or 
impliedly  assumed  to  carry  on  the  undertaking  to  which 
they  relate.  *  *  *  They  are  made  and  received 
with  the  understanding  that  the  recipient  is  protected 
by  a  contractual  right  from  the  moment  the  grant  is 
accepted  and  during  the  course  of  performance  as  con- 
templated, as  well  as  after  that  performance."  Under 
the  principles  established  by  the  United  States  Supreme 
Court  this  privilege  amounts  to  a  franchise  (where- 
fore it  was  error  to  award  damages  based  on  the  theory 
that  complainant  had  title  to  the  land),  and  like  all 
franchises  "is  subject  to  defeasance  or  forfeiture  by 
failure  to  exercise  it,  or  by  subsequent  abandonment 
after  it  has  been  exercised"  and  if  "no  time  is  pre- 
scribed, the  franchise  must  be  exercised  within  a  rea- 
sonable time."47 

Following  this  decision,  the  Attorney-General  pro- 
cured an  amendment  to  the  Public  Lands  Law  of  the 
State 48  which  imposes  the  duty  upon  the  Secretary  of 
State  and  the  State  Engineer  and  Surveyor  to  search 
out  defaults  of  compliance  with  such  grants,  and 
imposes  upon  the  Attorney-General  the  duty  to  bring 
appropriate  action  to  annul  such  grants  in  which  there 
is  default. 

Typical  of  the  second  class  is  Town  of  Brookliaven 
v.  Smith.40  Brookhaven  held  title  to  water  lands  in 
fee  under  a  grant  from  the  Crown.  Defendant,  a 
riparian  owner,  had  erected  a  pier  extending  one  hun- 
dred and  fifty  feet  out  into  the  bay  and  used  it  to  reach 
pleasure  boats.  It  was  conceded  that  the  structure 
was  proper  enough  for  the  purpose,  and  was  no  appro- 
priation of  the  lands  under  water  except  as  the  soil 
was  used  to  hold  the  piles.  The  court  stated  that  "  this 
court  has,  in  several  instances,  expressed,  and  quite 
deliberately,  a  rule  of  interpretation,  which  gives  a 
practical  value  or  utility,  to  the  riparian  owner's  con- 
ceded right  of  access  to  the  navigable  part  of  the  body 
of  water  in  front  of  his  uplands.  T  cannot  agree  that, 
in  consuming  these  grants  of  lands  under  the  waters 
of  the  bay  (to  the  town),  we  are  bound  to  hold  with 
the  doctrine  of  the  common  law  of  England  *  *  * 
Different  political  and  geographical  conditions  may 
justify  modifications  and  whether  common-law  rules 
will  be  followed  strictly  by  our  courts  will,  necessarily, 

«» P.  316. 

«Pp.  317,  318. 

«  N.  Y.  Electric  Lines  Co.  v.  Empire  Citv  Subway  Co.,  235  U.  S.  179,  194,  195 
(1914),  quoted  by  Judge  Hiacock  in  the  First  Construction  Co.  case,  221  N.  Y 
295  (1917\  at  p.  317. 

«8ec.  77.  Ch.  308.  Taws  1917. 

«•  188  N.  Y.  74,  78,  80,  87  (1907). 
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where  no  vested  rights  are  actually  concerned,  depend 
upon  the  extent  to  which  they  are  reasonable  and  in 
accord  with  our  public  policy  and  sentiment."  "It 
is  a  matter  of  general  observation,"  said  Judge  Gray, 
"of  which  judicial  notice  may  wisely  be  taken,  that 
riparian  owners  everywhere  upon  the  numerous  navig- 
able bodies  of  waters  within  the  territorial  limits  of 
this  State  have  made  their  easement  or  right  of  access 
practical  and  available  by  the  construction  of  docks, 
piers  or  wharfs,  and  have  done  so  without  interference 
by  the  State,  where  superior  public  rights  have  not 
been  obstructed.  These  interests  must  be  very  large 
and  if  we  .shall  hold  with  the  English  common-law 
doctrine,  that  they  are  purprestures,  or  unlawful  en- 
croachments upon  the  proprietary  rights  of  the  State, 
as  would  follow,  if  we  affirm  this  judgment,  and  that 
they  are  removable  at  pleasure,  it  would  result  in  caus- 
ing a  very  grave  loss.  Such  a  decision  would  be  to 
ignore  what  has  been  believed  to  be  a  common  right, 
within  numerous  adjudications  of  our  courts." 

"  The  right  of  access  is  conceded  to  be  a  valuable  one 
and,  unless  the  foreshore  has  been  appropriated  by  the 
general  government  to  some  superior,  and  lawful,  pub- 
lic use,  as  for  example,  by  a  grant  to  a  municipality, 
or  for  navigation  purposes,  it  is  entitled  to  the  pro- 
tection of  the  law.  *  *  *  The  courts  of  this  State 
have  been  careful,  in  all  cases,  while  sustaining  the 
rights  of  the  riparian  owner,  to  declare  them  subordi- 
nate to  the  exercise  of  the  power  of  the  Legislature,  or 
of  the  Congress,  for  the  improvement  of  navigation,  or 
for  the  regulation  of  commerce.  They  must  yield  to 
the  demands  of  public  commercial  necessities."  But 
in  general,  "  when  the  use  of  a  thing  is  granted,  every- 
thing is  granted  by  which  the  grantee  may  enjoy  such 
use.  By  analogy,  we  may  reason  that  the  riparian 
owner's  right  of  access  to  the  navigable  waters  in  front 
of  his  upland  comprehends,  necessarily  and  justly, 
whatever  is  needed  for  the  complete  and  innocent  en- 
joyment of  that  right." 

Accordingly,  as  in  the  case  of  New  Jersey,  a  most 
careful  survey  of  the  titles  to  waterfront  property 
vested  in  private  individuals  is  necessary  before  we 
can  determine  the  extent  to  which  the  State  may  take 
over  waterfront  property  without  making  compensation. 

(c)   The  City  of  New  York 

The  rights  of  riparian  owners  within  the  City  of 
New  York  derived  from  improvements  made  by  them 
over  tidewater  lands  are  similar  to  those  of  waterfront 
owners  within  New  York  State  but  outside  of  the  city. 
Because,  however,  of  the  peculiar  interest  of  the  city 
in  such  lands,  separate  consideration  of  these  rights 
has  seemed  necessary,  the  reason  therefor  being  that 
the  city,  and  not  the  State,  is  the  owner  of  the  fee  of 
these  lands. 

By  the  Dongan  charter  in  1686  and  the  Montgomerie 
charter  in  1730,  the  City  of  New  York,  then  restricted 
to  the  Island  of  Manhattan,  was  by  the  Crown  given 
title  to  the  foreshore  and  to  a  strip  of  land  400  feet 
wide  extending  out  from  low  water  mark,  on  the  lower 
part  of  the  island,  together  with  certain  connected 
rights,  expressly  including  the  rights  of  dockage  and 


wharfage  and  of  ferriage.  In  1798,  1806,  and  1807 
these  rights  were  confirmed  and  extended  ,by  the  State 
Legislature.50 

On  various  occasions  the  State  has  attempted  to  deny 
that  title  to  the  lands  was  granted  to  the  city,  but  in 
every  instance  the  courts  have  rejected  the  State's  con- 
tention, and  have  held  that  as  to  these  lands  the  city 
holds  title  and  stands  with  the  State,  as  trustee  for  the 
public,  with  all  of  the  State's  power  to  convey  the  lands 
to  individuals  to  secure  the  public  benefit;  and  that 
such  grants  are  no  more  to  be  construed  strictly  against 
the  grantee  than  would  be  those  from  the  State  in 
similar  instances,  since  they  are  made  for  a  valuable 
and  adequate  consideration.81 

The  subject  was  thoroughly  considered  by  the  Court 
of  Appeals  in  Langdon  v.  Mayor™  where  Earl,  J., 
writing  the  opinion  for  the  court,  held:  "taking  the 
language  of  the  charters  and  grants,  the  course  of  legis- 
lation and  all  the  statutes  in  pari  materia,  the  situation 
of  the  lands  granted  and  the  use  to  which  many  por- 
tions of  them  had,  with  the  knowledge  and  consent  of 
the  Legislature,  been  from  time  to  time  devoted,  it  is 
very  clear  that  the  lands  under  water  around  the  city 
were  conveyed  to  it  in  fee,  to  enable  it  to  fill  them  up 
as  the  interest  of  the  city  might  require,  and  to  regu- 
late and  control  the  wharves  and  wharfage."  Thus, 
having  the  power  and  the  title,  the  city  could  transfer 
and  convey  it  to  individuals.  "  Having  the  power  to 
extend  the  ripa  around  the  city,  and  thus  make  dry 
land,  it  could  authorize  any  individual  to  do  it.  What- 
ever wharves  and  docks  it  could  build,  it  could  author- 
ize individuals  to  build,  and  whatever  wharfage  it  could 
take,  it  could  authorize  individuals  to  take."  Accord- 
ingly, it  was  held  that  the  plaintiffs  could  not  be  de- 
prived of  their  rights,  even  when  the  property  was 
needed  for  a  public  use,  except  under  the  right  of  emi- 
nent domain,  and  upon  making  compensation;  that  the 
Legislature  could  not  authorize  a  destruction  or  impair- 
ment of  these  property  rights  without  compensation. 
In  the  course  of  the  opinion  Judge  Earl  said  that  the 
common  law  rule  requiring  both  that  "all  grants  by 
the  sovereign  of  exclusive  privileges  and  franchises, 
and  all  gratuitous  grants  of  land  should  be  strictly  con- 
strued again  the  grantee;  *  *  *  should  not  be 
applied  to  grants  of  land  made  for  a  valuable  and  ade- 
quate consideration  paid  or  agreed  to  be  paid  by  the 
grantee."  He  said:  "The  Federal  government  an- 
nually makes  numerous  grants  of  lands  for  value  paid, 
and  so  do  some  of  the  States  and  cities,  and  it  would 
be  quite  absurd  and  perhaps  alarming  to  apply  to  such 
grants,  usually  made  by  intelligent  public  officers,  with 
deliberation,  in  language  carefully  chosen,  under  the 
advice  of  counsel,  the  strict  rule  of  construction  which 
at  common  law  was  applied  to  the  grants  of  the  English 
sovereigns."  In  discussing  the  power  of  the  city, 
Judge  Earl  said:     "It  is,  however,  further  contended 

M  See  Chapter  126,  Laws  of  1800;  Chapter  115.  Laws  of  1807. 

11  In  addition  to  the  cases  discussed  in  the  text,  infra,  see  Matter  of  Mayor  of 
New  York,  182  N.  Y.  361  (1905);  Bedlow  v.  N.  Y.  Floating  Dry  Dock  Co.,  112 
N.  Y.  263,  273  (1880).  For  a  statement  of  the  limitations  of  the  rights  of  riparian 
owners,  see  Sage  v.  Mayor,  154  N.  Y.  61  (1898),  cited  with  approval  in  Scranton  v. 
Wheeler,  179  U.  S.  161  (1900),  where  Judge  Vann  said  that  as  against  the  general 
public,  riparian  owners  "  hare  no  rights  that  do  not  yield  to  commercial  necessities, 
except  the  right  of  preemption,  when  conferred  by  statute,  and  the  right  to  wharf- 
age, when  protected  by  a  grant  and  covenant  on  the  part  of  the  state,  as  in  the 
Langdon  and  Williams  cases." 

«  93  N.  Y.  129,  144,  148,  158,  161  (1883). 
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by  the  appellants  that  the  city  did  not  have  the  power 
to  grant  the  permanent  easement  claimed  by  the  plain- 
tiff; that  the  Legislature  had  not  conferred  upon  it 
the  power,  by  creating  an  easement  over  land  yet 
covered  by  water,  forever  to  preclude  either  the  city 
or  State  from  exercising  that  public  dominion  over 
navigable  waters  which  was  necessary  to  enable  it  to 
discharge  the  trust  of  furnishing  to  the  commerce  of 
a  great  seaport  those  accommodations  which,  in  the 
judgment  of  the  city  or  the  State,  such  commerce  may, 
from  time  to  time,  require;  that  even  if  the  State 
could  delegate  the  power  to  the  city  to  grant  such  an 
easement,  applying  the  strict  rule  of  interpretation 
which  they  invoke  for  the  construction  of  public  grants, 
there  is  no  language  in  the  act  of  April  3,  1807,  from 
which  any  power  to  create  such  an  easement  can  be 
inferred;  that  the  control  over  the  waterfront  of  the 
city  is  a  public  right  pertaining  to  the  sovereignty  of 
the  State,  and  that  any  surrender  of  it,  even  to  a  sub- 
jrdinate  governmental  agency,  such  as  a  municipal  cor- 
poration, can  be  proved  only  by  the  most  indubitable 
evidence ;  and  that  the  corporate  authorities  of  the  city 
at  any  particular  time  could  not  bind  their  successors 
and  prevent  a  further  extension  of  the  waterfront  in 
the  future." 

"These  views  have  at  least  in  part  been  answered 
by  what  has  already  been  written.  As  we  think  we 
have  shown,  the  State  could  have  made  the  grant  to 
Astor  as  broad  as  the  plaintiff  claims  it  to  be.  It  could 
make  the  same  grant  to  the  city,  and  it  could  authorize 
it  to  make  the  grant  to  an  individual.  Under  its  old 
charters  and  the  acts  of  1798  and  1807,  the  city  had 
the  right  to  build  wharves  along  its  waterfronts,  and 
to  take  the  wharfage  accruing  therefrom.  The  land 
under  water  with  the  rights  of  wharfage  was  property 
belonging  to  its  proprietor,  which  it  is  believed,  the 
btate  could  not  take  without  making  compensation. 
I  Dill,  on  Mun.  Corp.  [2d  ed.],  sec.  40;  Coolers  Const. 
Lim.  [4th  ed.],  p.  292.)  It  is  properly  which  it 
could  lease  and  sell  to  individuals,  and  which  it  has 
always  been  accustomed  to  lease  and  sell,  and  its  right 
to  do  so  is  provided  for  or  recognized  in  various  acts 
of  the  Legislature." 

Judge  Earl  said  further:  "The  views  we  have  ex- 
pressed leave  the  city  and  the  State  with  ample  power 
to  improve  the  harbor  of  the  city  in  the  interest  of  com- 
merce.  The  right  of  eminent  domain  is  not  impaired 
and  has  not  been  surrendered.  The  Legislature  can- 
not surrender  it,  and  it  may  be  exercised  whenever 
the  public  exigencies  call  for  its  exercise.  It  would 
doubtless  be  less  expensive  for  the  city  arbitrarily  to 
take  this  easement  and  thus  appropriate  the  wharfage 
to  its  own  use.  But  a  constitutional  barrier  stands 
in  the  way.  It,  however,  imposes  no  burden  upon  the 
city,  in  requiring  it  to  make  compensation  for  what  it 
takes,  as  it  gets  a  dollar  of  value  for  every  dollar  it  is 
obliged  to  pay." 

The  reason  for  the  liberal  attitude  of  the  courts 
toward  the  city's  rights  has  been  expressed  by  Judge 
X inch  with  his  usual  happy  phraseology:  «  The  State 
owned  but  a  single  seaport  open  to  commerce  and 
touched  by  tide  water,  and  that  one  a  harbor  of  remark- 


able size  and  convenience.  Its  interest  to  concentrate 
there  ships  and  cargoes  from  all  parts  of  the  world, 
by  protecting  the  harbor  and  lining  it  with  docks  and 
piers,  was  very  great,  and  took  on  the  character  of  a 
duty  due  to  the  prosperity  of  the  commonwealth.  It 
early  imposed  that  duty  upon  the  city  and  the  citizens 
by  whom  it  has  been  steadily  performed,  at  very  great 
cost,  and  one  in  the  future  to  be  largely  increased. 
Every  grant  the  State  made  was  in  aid  of  the  expendi- 
ture involved  in  the  performance  by  the  city  of  that 
duty,  and  in  consideration  of  that  performance.  Little 
enough  of  its  own  duty  has  been  borne  by  the  State, 
and  to  call  that  little  a  pure  gratuity  amounts  almost 
to  a  sarcasm."53 

It  has  further  been  decided  by  the  courts  that  the 
city  is,  under  the  old  charters,  exclusive  owner  of  the 
right  to  maintain  and  operate  all  ferries  to  and  from  it. 
In  Mayor  v.  Starin6*  the  question  was  considered  at 
length  and  the  court  reached  the  decision  that :  "  The 
sovereign  was  competent  to  grant  and  the  city  to  receive 
these  ferry  franchises.  Such  a  franchise  is  property, 
and  the  sovereign  power  is  just  as  able  to  make  an 
irrevocable  grant  of  it  as  of  any  other  property.  If  it 
can  grant  a  ferry  franchise  for  a  term  of  years,  it  can 
do  so  forever.  By  so  doing,  it  does  not  part  with  any 
political  or  governmental  functions.  It  still  may  regu- 
late the  conduct  of  the  ferry  for  the  public  good  and 
control  the  tolls  to  be  charged;  and  it  can  resume  the 
proprietary  right  in  the  franchise  only  by  exercising 
the  right  of  eminent  domain  or  by  forfeiture  enforced 
through  regular  judicial  proceedings.  By  this  grant 
the  city  did  not  merely  receive  the  political  right  to 
establish  and  regulate  ferries,  but  it  received  the  prop- 
erty in  the  ferry  franchises  as  it  received  the  other 
property  granted  to  it  by  its  various  charters ;  and  we 
do  not  find  any  evidence  in  the  record  that  what  it 
so  received  it  has  ever  lost  or  been  deprived  of." 

It  will  be  noted  that  in  this  passage  the  court  treats 
the  city  as  holder  of  an  assignable  franchise  only,  and 
not  as  the  complete  substitute  for  the  sovereign  in  the 
control  over  ferries,  and  therein  suggests  a  principle 
which  has  not  been  stated  in  the  cases  construing  the 
land  grants  to  the  city  under  the  same  charter.     From 
the  land  cases  it  might  be  deduced  that  the  city  itself 
occupies,  as  to  these  water  lands,  the  position  of  a 
sovereign  power,  and  that  this  authority  given  by  the 
State,  once  granted,  was  irrevocable.     The  distinction 
suggested  by  the  Starin  case  is,  however,  more  con- 
sonant with  the  general  principles  of  sovereignty,  that 
m  fact  the  city  holds  all  lands  and  other  rights  under 
the  charters,  not  as  sovereign,  but  as  owner  only,  that 
herein   its   position   is   distinguishable   from   that   of 
private  grantees  of  the  State  (which  we  have  before 
considered)  because  in  the  city's  case  the  grant  was 
of  the  fee  in  the  water  lands,  while  in  the  other  it  was 
only  of  the  right  of  user;  but  that  nevertheless,  while 
the  city  thus  occupies  a  position  stronger  than  that  of 
private  riparian  owners,  and  while  it  holds  these  lands 
impressed   with   the   same   public   trust   that   existed 
against  the  State,  yet  the  State  still  remains  charged, 
concurrently  with  the  city,  to  assure  that  such  public 
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trust  is  peformed,  may  still  enforce  the  trust,  as  it 
sould  against  a  private  grantee,  and  if  necessary  for 
the  public  interest  may  still  by  the  exercise  of  the 
4>ower  of  eminent  domain  retake  the  lands  which  it 
has  granted.  That  such  necessity  has  never  yet  arisen 
•ioes  not  destroy  the  principle.55 

It  is  well  settled,  however,  that  at  the  present  time 
he  city,  and  not  the  State,  is  owner  in  fee  of  the  water 
ands  around  Manhattan  Island.  As  heretofore  stated, 
it  seems  that  grants  by  the  city  to  individuals  are  to 
be  treated  on  the  same  principle  as  similar  grants  by 
the  State  —  not  as  gifts  of  title,  but  as  gifts  of  fran- 
chises. There  is  this  difference  to  be  noted,  however, 
that  the  policy  of  the  State  and  of  the  city  as  to  these 
lands  differs,  for  while  the  State  has  left  to  others  the 
task  of  development,  it  is  now  and  for  the  last  half 
century  or  more  has  been,  the  city's  policy  to  reacquire 
those  franchise  rights  which  she  had  before  granted 
and  herself  to  undertake  the  development  of  the  water- 
front and  by  a  system  of  short-term  leases  to  keep  it 
under  her  control.  This  policy  has  been  judicially 
recognized  recently,66  and  should  make  less  arduous  the 
survey  of  the  Manhattan  shore  to  determine  the  status 
of  its  waterfront  property. 

(d)    Waterfront   Franchises — Limitation   and 

Regulation 

Grants  of  waterfront  land  within  the  Port  of  New 
York  by  the  sovereign  may  purport  to  pass  the  fee  of 
such  land,  but  in  fact  they  are  grants  only  in  the  nature 
of  a  franchise  to  use  such  land  for  the  public  benefit, 
and  it  is  beyond  the  power  of  the  State  Legislatures 
to  pass  title  to  such  lands  so  absolutely  that  the  State 
completely  loses  control  of  such  lands.  There  is 
always  a  reservation  from  such  grants,  whether  ex- 
pressed or  not,  of  a  right  remaining  in  the  State  to 
enforce  over  these  lands  the  paramount  commercial 
interest  of  the  public,  and  so  jealous  are  the  courts 
of  this  public  right  that  they  have  even  refused  to 
countenance  grants  which,  although  they  were  in 
furtherance  of  commercial  interests,  were  so  sweeping 
and  so  extensive  as  substantially  to  impair  the  general 
control  of  the  State  over  the  lands  and  waters  given 
or  those  remaining.  Such  a  grant  "  is  necessarily  re- 
vocable, and  the  exercise  of  the  trust  by  which  the  prop- 
erty was  held  by  the  State  can  be  resumed  at  any 
time."  B7  Whether  or  not  the  State  of  New  Jersey  or 
the  United  States  Supreme  Court  would  hold  that  the 
grants  to  railroad  corporations  along  the  eastern  shore 
of  New  Jersey  were  so  extensive  as  to  involve  an 
impairment  of  the  navigability  of  the  river  and  thus 
come  within  the     wo  decisions  just  referred  to   (the 

«  See  discussion  of  Long  Piult  Development  Co.  v.  Call,  and  Illinois   Central 
Railroad  Co.  v.  People,  inji  v    note  57. 

»  Matter  of  City  of  Ne*   lork,  228  N.  Y.  140,  146  (1919). 

fOuoted  from  opinion  i»  Ulinois  Central  Railroad  Co.  v.  Peoole  of  State  of 
Illinois.  146  U.  S.  387,  451  1892V  In  this  case  a  grant  to  the  Illinois  Central 
Railroad  of  a  substantial  p  i  I  of  the  water  front  of  Lake  Michigan  was  held  to  be 
invalid,  both  because  the  n  »nt  amounted  to  abdication  of  general  control  of  the 
state  over  lands  under  th(  navigable  waters  of  an  entire  harbor  and  because  of 
the  great  area  and  immei  i  t  value  of  the  lands  granted.  In  effect  imorovidence 
on  the  part  of  the  legislali  «  was  the  test.  In  line  with  this  case  is  Lon*  Sault 
Development  Co  v.  Call.  12  N.  Y.  1  (1914).  affd.  242  U.  S.  272  0916)  Here 
th*  stftte  <™atcd  a  wrp(  ition  to  construct  and  maintain  dams  in  connection 
I?1?  *he  **:  Lawrence  tv  sr.  The  act  was  held  unconstitutional  on  the  ground 
that  it  virtually  turns  o  er  to  the  corporation  entire  control  of  navigation  at  the 
Long  Sault  rapids.  See-  also  U.  S.  v.  Mission  Rock  Co.,  189  U.  S  391  (1902). 
Under  the  doctrine  of  these  cases,  it  seems  that  the  principle  suggested  above, 
jupra,  note  55,  that  the  state  coti/rf  ncrf  abdicate  its  control  over  the  waterfront  of 
New  York  harbor,  is  sound. 


Chicago  and  the  Long  Sault  cases)  is,  of  course,  diffi- 
cult to  say.  Many  of  these  grants  were  made  for  the 
promotion  of  commerce  and  the  operation  of  these 
facilities  is,  in  large  measure,  necessary  for  the  con- 
duct of  the  commerce  of  the  port.  That  they  sub- 
stantially interfere,  however,  with  the  further  develop- 
ment of  the  facilities  of  commerce  at  the  port  is  clear ; 
nevertheless  it  would  be  rash  to  assert  that  there  is 
clear  and  undoubted  authority  for  the  State  of  New 
Jersey  to  resume  possession  of  this  waterfront  without 
compensation  to  the  present  owners. 

Starting  with  the  assumption,  however,  that  the 
grants  of  New  York  harbor  lands  were  constitutional 
and  were  franchises  in  aid  of  commerce,  the  power  of 
regulation  reserved  to  the  States  may  in  itself  be  ade- 
quate to  serve  the  needs  of  both  States  and  the  nation. 
These  franchises  are  private  property  in  the  hands  of 
individual  owners  and  may  not  be  taken  for  a  public 
use  except  under  the  power  of  eminent  domain  and 
upon  payment  of  compensation ;  but  their  exercise  may 
be  regulated  by  the  States  or  nation  in  the  interests 
of  commerce  and  navigation  to  any  degree  short  of 
actual  seizure  of  the  property.  The  distinction  be- 
tween the  regulatory  power  of  Congress  and  the  States 
and  the  conscription  of  a  franchise  is  made  clear  by  a 
comparison  of  the  decision  in  Monongahela  Navigar 
tion  Co.  v.  U.  S.68  with  the  late  case  of  Louisville 
Bridge  Co.  v.  U.  S.50  In  the  Monongahela  case  there 
was  a  physical  taking  over  of  certain  locks  and  dams 
constructed  and  maintained  by  a  navigation  company 
by  State  authority.  The  Supreme  Court  held  that 
"  the  franchise  is  a  vested  right.  The  State  has  power 
to  grant  it.  It  may  retake  it,  as  it  may  take  other 
private  property,  for  public  uses,  upon  the  payment 
of  just  compensation.  A  like,  though  a  superior, 
power  exists  in  the  national  government.  It  may  take 
it  for  public  purposes,  and  take  it  even  against  the  will 
of  the  State;  but  it  can  no  more  take  the  franchise 
which  the  State  has  given  than  it  can  any  private  prop- 
erty belonging  to  an  individual."  ^  In  the  Louisville 
Bridge  case  the  Secretary  of  War  required  the  altera- 
tion of  the  Ohio  Falls  Bridge  within  three  years,  so 
as  to  provide  an  enlarged  horizontal  opening  for  the 
main  navigable  channel  and  to  change  the  swing  span 
across  the  canal  to  a  lift-span  having  a  prescribed 
horizontal  clearance  and  a  prescribed  vertical  clearance 
when  open.  The  Ohio  Falls  Bridge  was  constructed 
by  act  of  Congress  following  the  Civil  War.  Despite 
the  great  expense  of  the  required  alteration  (over 
$400,000),  the  court  held  that  this  was  not  the  taking 
over  of  property  for  which  compensation  must  be  made, 
but  was  merely  permissible  regulation  thereof. 

Accordingly,  it  has  been  held  in  numerous  cases 
and  of  a  variety  of  subjects  that  individuals  accept 
all  grants  of  water  lands  charged  with  this  public  trust. 
A  street  railway,  permitted  by  the  City  of  Chicago  to 
construct  a  tunnel  under  the  Chicago  River,  may,  when 
the  increased  demands  of  navigation  justify  the  deepen- 
ing of  the  river,  be  required  at  its  own  expense  either 
to  remove  the  tunnel  or  lower  it61  So  also  the  owners 
of  a  bridge,  lawful  and  non-obstructive  when  erected, 
may  be  required  to  remove  or  alter  it  when  by  changed 

•'  148  U.  S.  312  (1892).  «•  242  U  S.  409  (1916)  •■  P.  341. 

«  West  Chicago  Street  Railway  Co.  v.  Illinois.  201  T7.  S.  505  (1905). 
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commercial  conditions  it  becomes  obstructive.62  This 
is  the  principle  applied  generally  to  all  franchises, 
such  as  those  to  .gas  companies  to  lay  pipes  in  the 
street,63  or  to  a  railroad  company  whose  right  of  way 
crosses  a  highway  or  stream,64  or  to  other  public 
utilities.05  Interference  with  their  structures  is  not 
"  a  taking  of  private  property  for  public  use,  but  only 
a  consequential  injury  to  a  right  which  must  be  en- 
joyed, *  *  *  'in  due  subjection  to  the  rights  of 
the  public'  —  an  injury  resulting  incidentally  from 
the  exercise  of  a  governmental  power  for  the  benefit 
of  the  general  public,  and  from  which  no  duty  arises 
to  make  or  secure  compensation  to  the  riparian  owner. 
The  riparian  owner  acquired  the  right  of  access  to 
navigability  subject  to  the  contingency  that  such  right 
might  become  valueless  in  consequence  of  the  erection 
under  competent  authority  of  structures  on  the  sub- 
merged lands  in  front  of  his  property  for  the  purpose 
of  improving  navigation."66 

The  power  of  regulation  over  waterfront  property 
is  not  limited  to  Congress,  but  is  a  matter  properly 
within  the  police  power  of  the  States.67  Obviously, 
upon  principles  too  well  settled  to  require  citation,  the 
exercise  of  the  power  must  not  be  arbitrary  and  un- 
reasonable, but  must  bear  substantial  relation  to  the 
public  objects  which  the  government  may  legally 
accomplish;  otherwise  the  courts  will  disregard  mere 
form  and  will  interfere  to  protect  the  private  owner. 
But,  with  this  limitation,  broad  powers  of  regulation 
m  the  interest  of  improving  the  navigability  of  those 
waterways  which  constitute  the  great  public  highways 
of  the  Port  of  New  York  still  remain  with  the  two 
States  as  part  of  the  police  power.  In  the  establish- 
ment of  such  regulations  there  is  no  interference  either 
with  contract  or  property  rights. 

Other   Property  Rights 

Hitherto  we  have  considered  only  the  questions  of 
property  raised  by  the  ownership  of  waterfront  lands 
or  interests  over  the  tideway.  There  is,  however, 
another  class  of  property  rights  the  existence  of  which 
has  a  most  important  bearing  upon  the  action  of  the 
State  Legislatures  in  creating  a  Port  Authority  such 
as  that  proposed. 

In  pursuance  of  the  policy  of  the  City  of  New 
York,  hitherto  stated,  to  own  and  develop  its  own 
waterfront,  bonds,  of  which  an  amount  valued  at  $122,- 
872,036  was  outstanding  in  1918,  have  been  issued 
to  secure  funds  for  this  development,  and  as  security 
for  the  payment  thereof  is  pledged  all  of  this  city 
waterfront  property.  By  the  Constitution  of  the  State 
of  New  York66  the  city  is  forbidden  to  borrow  more 

«  Union  Bridge  Co.  v.  U  S..  204  U.  8.  364  M904\  quoting  from  Lake  Erie  4 
We»t*rn  Railroad  Co.  v.  Cluierfoh,  143  *nd.  347  (18°5)  and  id.  v.  Smith.  61  Fed. 
885  (1894):  Rcranton  v.  Wheeler.  179  U.  8.  141  (1900).  8ee  aVo  Pierce  Oil  Cor- 
poration  v.  Citv  of  Hope.  248  TT.  9.  498  (1918^;  Matter  of  Public  Service  Com- 
rrMsvon  (Montague  St.),  224  N.  Y.  211  (1918);  People  v.  International  Bridge  Co., 
223  N.  Y.  137  (1918). 

81  New  Orleans  Gas  Light  Co.  v.  Drainage  Commissioners.  197  U.  8.  453  ('904). 

u  The  cases  bearing  on  thi«  principle  are  numerous.  See  Chicago,  Milwaukee  A 
St.  P.  Railway  Co.  v.  Minneanolis,  232  U.  8.  430  (1913);  CooVe  v.  Boston  A  Lowell 
R.  Corn.,  133  Mass.  185  (1882),  anorovml  in  the  Union  Bridge  Co.  case,  supra, 
note  P2:  Erie  Railroad  Co.  v.  Public  Utilitv  Commissioners,  89  N.  J.  L.  57 
(1916);  New  York  Central  Case,  20?  N.  Y.  212  (1916). 

*  New  Orleans  Gas  Light  Co.  v.  Drainage  Comm.,  197  U.  S.  453  (1904) ;  Natick 
Ga'  Co.  v.  Natick,  175  Mass.  246  (18<W;  New  England  T.  A  T.  Co.  v.  Boston 
Terminal  Co.,  182  Mass.  397  (1903);  Detroit  v.  Fort  Wavrie  ft  Elmwood  Ry.  Co., 
90  Mich.  646  (1892):  Stillwater  Co.  v.  Stillwater,  50  Minn.  498  (1892);  Columbia 
Gas  4  Coke  Co.  v.  Columbus,  50  Oh.  St.  65  (1893). 

••  Union  Bridee  Co.  v.  U.  8  ,  204  U.  8.  364,  at  p.  393 

«  Chicago,  M  ft  St.  P.  Railway  Co.  v.  R^lan.  169  U.  8.  133.  137  (1897).  See 
also  Peonle  v.  N.  Y.  ft  Staten  Island  Ferry  Co..  68  N.  Y.  71.  76  (1877). 

«  Article  8.  see  10. 


than  10  per  cent,  of  the  assessed  valuation  of  the  real 
estate  within  its  city  limits,  but  in  the  computation  of 
the  indebtedness,  property  which  is  self  supporting, 
that  is,  pays  the  interest  and  sufficient  to  create  a  sink- 
ing fund  to  amortize  the  principal  of  the  debt,  is  ex- 
cepted. It  would  seem,  therefore,  as  though  the  city's 
dock  and  ferry  property  involved  not  merely  the  rights 
of  the  city  itself,  but  also  the  rights  of  those  holders 
of  municipal  securities  which  have  been  issued  upon 
the  basis  of  the  ownership  of  the  docks  and  ferries  by 
the  city. 

We  shall  presently  consider  the  power  of  the  State 
to  alter  or  destroy  municipal  corporations;  but,  recog- 
nizing this  power  of  the  State  to  change  municipal 
boundaries,  the  United  States  Supreme  Court  has  held, 
nevertheless,  that,  so  far  as  the  impairment  of  the 
obligation  clause  of  the  Federal  Constitution  is  con- 
cerned, the  power  of  the  State  to  alter  or  destroy  its 
municipal  corporations  is  not  greater  than  the  power 
to  repeal  its  legislation,  and  the  alteration  or  destruc- 
tion of  subordinate  governmental  divisions  is  not  the 
proper  exercise  of  legislative  power  when  it  impairs 
the  obligations  of  contracts  previously  entered  into,80 
nor  can  the  State  pass  laws  by  which  the  Legislature 
attempts  to  dispose  of  the  city's  revenues  without  its 
consent.70  Here  again  the  underlying  purposes  and 
effect  of  the  statute,  and  not  its  form,  are  the  true  tests 
by  which  the  courts  will  measure  its  constitutionality.71 

While  it  seems,  therefore,  that  the  State  may  if  it 
should  so  determine,  acquire  title  to  any  property 
owned  by  the  city,  it  must  do  so  under  terms  which 
recognize  the  city's  obligations  to  holders  of  the  city's 
bonds,  and  recognize  the  city's  interest  in  the  revenue 
derived  from  such  property. 

Agencies  Through  Which  the  State  May  Act  — 
Public  and  Private  Corporations 

Having  determined  now  what  the  States  of  New 
York  and  New  Jersey  may  do,  the  practical  question 
arises,  through  what  agencies  should  they  act? 
Obviously,  the  body  to  which  this  power  is  delegated 
must  have  authority  over  territory  now  divided  among 
some  three  or  four  score  separate  municipalities,  and 
hence  at  the  outset  the  possibility  of  employing,  as  a 
Port  Authority,  any  one  of  the  cities  involved  may  be 
discarded. 

It  is,  of  course,  possible  for  the  sovereign  authority 
to  accomplish  acts  permissible  to  itself  through  an 
agent,  and  that  agent  may  be  a  private  corporation. 
In  a  sense  the  cases  heretofore  cited,  wherein  private 
owners  have  been  granted  State  and  city  lands  for  the 
specified  purpose  of  improving  them  through  the  erec- 
tion and  development  of  a  pier  system,  are  within  this 
rule;  but  there  are  many  cases  where  the  question  has 
been  squarely  presented  to  the  courts  and  they  have 
consistently  held  that  both  the  State  and  Federal 
authority  may  be  exercised  through  the  medium  of  a 
private  corporation.72 

••  Mt.  Plrassnt  v  BecWith,  100  TJ.  R.  514  (1879):  Mobile  v.  Watson.  116  U.  8. 
289  (1885);  Graham  v.  Fclarm,  200  U.  S.  ?4S  (1905). 

"Peorle  ear  rrf.  Frd*ere.  166  N  Y.  1  (lPOn. 

»» Herder*™  v.  Mayor  of  New  York,  92  U.  8.  259  (1875);  People  v.  O'Brien, 
111  N.  Y.  1  (18881. 

»  California  v.  Central  Pacific  Railroad  Co.,  127  U.  8.  1  (188tt:  Luiton  v.  North 
River  Bridge  Co..  153  V.  R.  525.  529  (1893):  Wilson  v.  Rhaw,  204  U.  8.  24  (1906); 
Stockton  v.  Baltimore  A  New  York  Railroad  Co..  32  Fed.  9  (1887). 
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It  is  more  usual,  however,  for  the  State  to  act 
through  some  subordinate  administrative  body  in  the 
form  of  a  board  or  commission,  and  it  may  now  be 
regarded  as  fundamental,  so  unanimous  are  the 
decisions  upon  the  point,  that  the  Legislature  has  the 
right  to  delegate  to  such  a  body,  not  the  exercise  of 
its  own  functions,  it  is  true,  but  the  execution  and 
administration  of  projects  upon  the  general  outlines 
of  which  it  has  itself  decided  but  over  the  performance 
of  which  supervision  is  necessary.78  The  necessity  and 
the  wisdom  of  such  delegation  are  no  longer  in  ques- 
tion. In  the  instant  case  the  Legislatures  having  de- 
termined that  certain  remedies,  including  centraliza- 
tion of  control,  must  be  applied  to  the  ills  of  the  port, 
cannot  as  a  practical  matter  themselves  undertake  the 
application  of  those  remedies;  cannot,  for  obvious 
reasons,  delegate  the  task  to  any  one  of  the  existing 
municipalities;  would  not,  as  a  matter  of  policy,  and 
could  not,  as  a  matter  of  law,  entrust  the  execution  of 
so  great  a  task  involving  such  an  incalculable  public 
interest,  to  the  hands  of  a  corporation  controlled  by 
private  individuals;  and  are  therefore  relegated  by 
necessity  to  the  employment  of  a  municipal  corporation 
specially  created,  with  special  attributes,  special 
powers,  and  charged  solely  with  the  supervision  of  the 
widespread  activities  of  the  Port  of  New  York. 

There  is  an  additional  and  most  important  reason 
for  choosing  such  a  body  as  agent  of  the  State.  The 
Constitution  of  the  State  of  New  York  limits  the  bor- 
rowing capacity  of  the  City  of  New  York,  and  the 
Constitution  of  the  State  of  New  Jersey  limits  the 
borrowing  capacity  of  the  State.  By  the  New  Jersey 
Constitution74  the  Legislature  may  not  in  any  man- 
ner create  any  debt  or  liability  of  the  State  exceeding 
$100,000  without  the  previous  approval  of  the  people 
at  a  general  election.  But  this  provision  the  courts  of 
both  States  have  held  has  no  application  to  local  or 
municipal  indebtedness.1*  Hence  the  capacity  of  the 
new  Port  Authority,  as  a  body  corporate  or  politic,  to 
borrow  money  is  not  limited  by  the  constitutional  limita- 
tions on  the  borrowing  capacity  of  the  State  of  New  Jer- 
sey or  the  City  of  New  York.  The  argument  that  this  is 
to  create  a  power  which  the  State  itself  does  not  possess 
is  invalid.  "The  State  may  have  power  to  grant  a 
power,  and  at  the  same  time  not  have  power  to  execute 
it.  This  is  clearly  shown  by  reference  to  this  very 
prohibition  [constitutional  debt  limitation]  against  its 
being  a  party  in  carrying  on  internal  improvements. 
No  one  doubts  that  it  may  authorize  a  railroad  com- 
pany to  build  a  railroad.  But  it  could  not  build  one 
itself.  And  is  that  deriving  power  from  a  source 
where  it  does  not  exist?  Clearly  not.  Because  the 
State  has  the  power  to  grant  the  authority,  and  is  pro- 

"Wayraan  v.  Southard.  10  Wheat.  (U.  S.)  1.  43-48  (1825);  Field  v.  Clark, 
143  U.  8.  649.  683  (1891>;  Butterfield  v.  Stranahan,  192  IT.  S.  470,  496  (1903); 
McKinlev  v.  U.  8.,  249  U.  8.  397  (1919);  Erie  R.  R.  Co.  v.  Public  Utilif  Comm.. 
89  N.  J.  L.  57  (1916);  Saratoga  8orin«n  v.  Saiatona  Oas  Co..  19!  N.  Y.  123  (1908); 
Cincinnati.  ete.  Co.  v.  Clinton  Countv  Comm.,  I  Oh.  St.  77,  88  (185?);  Moots  v. 
Reading,  21  Pa.  188,  202  (1853).  The  legislature  mav  delemte  such  duties  not 
only  to  an  administrative  off  rial  or  bodv  but  also  to  the  iu-iiciarv.  In  addition 
to  the  above  raws,  see  Canada  Northern  Railway  v.  International  Bridire  Co., 
7  Fed.  653  (1880).  and  8  Fed.  190  (1881);  Peoole  v.  Babcock,  11  Wend.  (N.  Y.) 
587  (1834);  Commissioners  of  Warwick  v.  Judges  of  Oranve  Countv,  13  Wend. 
(N.  Y.)  432  (1835);  Citizens  Savings  Bank  v.  Town  of  Greenburgh,  173  N.  Y.  215 
(1903V 

14  Article  4,  sec.  6.  par.  4. 

*»  Van  Cleve  v.  Pasaaic  Valley  Sewerage  Commissioners,  71  N.  J.  L.  183  and 
574  (1904).     See  also  Pattison  v.  Board  of  Supervisors.  13  Cal.  175.  182  (1859) 
People  v.  Flagg,  46  N.  Y.  401.  406  (1871);  Caw  v  Dillon.  2  Oh.  St.  607,  613  (1853) 
Clark  v.  Citv  of  Janesville,  10  Wis.  119  (1859);  Bunnell  v.  Belvit.  id.  155  (1859) 
Cooley  on  Constitutional  Limitations  (7th  ed.),  p.  325. 


hibited  only  from  being  itself  a  party  in  its  execution. 
The  difficulty  with  this  objection  is,  that  it  confounds 
the  power  of  granting  a  right  with  the  power  of  being 
a  party  to  its  exercise;  whereas  the  two  are  essentially 
distinct."  7e 

The  importance  of  choosing  to  direct  the  develop- 
ment of  the  Port  a  body  which  is  free  from  this  limita- 
tion upon  borrowing  capacity  cannot  be  exaggerated, 
for  the  project  must  be  managed  upon  the  same  prin- 
ciples that  would  govern  a  business  corporation  in  like 
instance,  financed  by  money  borrowed  upon  the  secur- 
ity of  the  facilities  to  be  created  and  eventually  sup- 
ported by  the  income  to  be  derived  therefrom. 

The  proposed  Port  District  will  include  some  sixty 
and  more  separate  cities  and  towns,  each  existing  under 
a  charter  declaring  its  right  as  an  independent  political 
body.  How  far  will  the  existence  of  these  interfere 
with  the  creation  of  a  joint  Port  Authority  ?  Not  at  all, 
A  municipal  corporation  is  a  body  existing  solely  as  an 
agent  of  the  State,  organized,  it  is  true,  to  make 
effective  that  principle  of  local  self  government  which 
is  the  basis  of  our  whole  democracy,  and  which  is 
nowhere  more  developed  than  in  the  East,  but  never- 
theless it  is  purely  an  agency.  And  while  constitu- 
tional guaranties  assure  to  its  inhabitants  security  from 
unwarranted  interference  with  their  local  interests,  yet 
the  adjudicated  cases  give  ample  authority  for  the 
creation  of  a  body  similar  to  the  proposed  Port 
Authority.  From  its  very  nature,  the  powers  of  a 
municipal  corporation  are  subject  to  revision  at  the 
will  of  the  State,  not  perhaps  so  far  as  such  revision 
would  amount  to  a  discrimination  against  the  locality, 
but  certainly  so  far  as  it  is  only  a  resumption  of  or  a 
transfer  by  the  State  of  the  political  jurisdiction  dele- 
gated by  the  State.77  And  a  change  like  that  proposed 
is  such  a  transfer  only  and  not  an  unconstitutional 
interference  with  local  rights,  for  it  is  well  settled  both 
in  Xew  Jersey  and  New  York  that  the  mere  coinci- 
dence of  boundaries  of  a  city  or  county  and  of  the  terri- 
tory subjected  to  the  jurisdiction  of  some  other  execu- 
tive or  administrative  body  is  not  ipso  facto  an  invasion 
of  the  right  of  local  self  government,  and  the  creation 
of  bodies  with  purposes  similar  to  that  of  the  proposed 
Port  Authority,  and  with  analogous  powers,  has  con- 
tinuously been  held  permissible.78 

Joint  Action  of  the  States 

Hitherto  we  have  confined  our  consideration  of  the 
legal  problems  involved  in  the  proposed  port  plan  as 
though  they  affected  but  one  State  alone.  It  is,  how- 
ever, clearly  permissible  for  the  two  States  to  under- 
take jointly  what  either  of  them  could  do,  and  thus 
to  effectuate  through  combined  action  a  result  which 
would  be  impossible  to  one  State  working  alone. 

It  is  true  that  by  the  Federal  Constitution  it  is 
provided  that  "no  State  shall,  without  the  consent  of 
Congress,  lay  any  duty  of  tonnage,  keep  troops  or  ships 
of  war  in  time  of  peace,  enter  into  any  agreement  or 
compact  with  another  State,  or  with  a  foreign  power, 

"Clark  v.  Citv  of  Janesville.  10  Wis.  119,  at  pp.  133-134. 

"Dartmouth  Colic**  case,  4  Wheat.  (U.  S>  518  (1819);  Atkin  v.  Kama*.  191 
U.  8.  207,  220  (1903);  DaHin^t'.n  v  Mayor,  31  N.  Y.  164.  196  (I8S5);  People 
ex  rrl  Palmer  v.  Travin,  ?23  N.  Y.  150  (1918). 

"Van  Cleve  v  Parotic  Vallev  8.  Comm..  mvra,  note  75;  -State  v.  Pi  ice, 
71  N.  J.  T,.  249  (1904>:  Metropolitan  Bourn!  of  Health  v.  Heiater,  37  N.  Y.  661 
(1868) ;  People  v.  Draper,  15  N.  Y.  532  (1857). 


Compact  Between  New  York  and  New  Jersey  —  Development  of  Port 


455 


or  engage  in  war,  unless  actually  invaded,  or  in  such 
immediate  danger  as  will  not  admit  of  delay."  While 
this  provision,  if  literally  interpreted,  would  forbid 
any  compact  such  as  that  proposed,  the  courts  of  the 
United  States  have  consistently  ruled  that  it  is  not  so 
to  be  read,  but  that  it  prohibits  only  compacts  between 
the  States  which  affect  injuriously  the  jurisdiction  of 
the  United  States.  The  United  States  Supreme  Court 
has  illustrated  the  nature  of  the  agreements  which  are 
within  the  prohibition  of  the  foregoing  provision  as 
follows:  "The  compact  or  agreement  will  then  be 
within  the  prohibition  of  the  Constitution  or  without 
it,  according  as  the  establishment  of  the  boundary  line 
may  lead  or  not  to  the  increase  of  the  political  power 
or  influence  of  the  States  affected,  and  thus  encroach 
or  not  upon  the  full  and  free  exercise  of  Federal 
authority.  If  the  boundary  established  is  so  run  as 
to  cut  off  an  important  and  valuable  portion  of  a  State, 
the  political  power  of  the  State  enlarged  would  be 
affected  by  the  settlement  of  the  boundary;  and  to  an 
agreement  for  the  running  of  such  a  boundary,  or 
rather  for  its  adoption  afterwards,  the  consent  of  Con- 
gress may  well  be  required.  But  the  running  of  a 
boundary  may  have  no  effect  upon  the  political  in- 
fluence of  either  State;  it  may  simply  serve  to  mark 
and  define  that  which  actually  existed  before,  but  was 
undefined  and  unmarked.  In  that  case  the  agreement 
for  the  running  of  the  line,  or  its  actual  survey,  would 
in  no  respect  displace  the  relation  of  either  of  the  States 
to  the  general  government."  TO 

As  to  all  matters  which  do  not  unduly  increase  their 
political  influence,  the  States  have  the  same  freedom 
to  contract  inter  sese  as  have  individuals,  or,  more  prop- 
erly, as  have  nations,  and  such  contracts  have  repeatedly 
been  before  the  courts  for  an  interpretation  and  have 
been  upheld.80 

Furthermore,  it  is  to  be  noted  that  so  successful  were 
the  individual  States  under  our  Federal  system  of 
government  in  retaining  their  own  complete  and  inde- 
pendent sovereignty,  except  as  to  matters  expressly 
delegated  to  the  nation,  that  any  questions  arising  be- 
tween them  are  treated  as  though  they  were  individual 
nations  and  are  interpreted  by  the  canons  of  inter- 
national law.  It  is  very  evident  that  it  would  be  im- 
possible to  determine  any  disputes  which  might  so  arise 
by  the  local  rules  applicable  in  the  State  courts,  since 
most  frequently  upon  such  controversies  the  rules  in  the 
two  States  concerned  are  diametrically  opposed,  and  it 
has  therefore  been  held  that  when  "the  question  arises 
under,  and  is  to  be  decided  by,  a  compact  between  two 
.states:  .  .  .  the  rule  of  decision  is  not  to  be  col- 
lected from  the  decisions  of  either  State,  but  is  one, 
if  we  may  so  speak,  of  an  international  character."81 

In  the  present  case,  the  right  which  each  State 
desires  to  give  to  and  receive  from  the  other  is  tech- 
nically a  servitude.  We  shall  presently  review  the 
principles  of  international  servitudes  and  the  interna- 
tional precedents  bearing  upon  the  problem,  but  before 
so  doing  we  may  properly  consider  the  method  by  which 

»  Virginia  v.  Tennessee,  148  U.  S.  803.  520  (1892). 

'•The  leading  case  is  Chesapeake  A  Ohio  Canal  Co.  v  BaltiTore  &  Ohio  Rail- 
road Co.,  4  G  &  T.  (Md.)  1  H 832).  Wilson  v.  Shaw,  204  U.  S.  24,  32  (1006); 
Matter  of  Tow**end.  3«  N.  Y.  171  (1888). 

*l  From  Marlatt  v.  Silk,  11  P«»t.  (U.  8.)  1.  22  (1837).  In  accord  arc  Iowa  v. 
Illinois,  147  II.  8.  1  (1892):  and  Brien  v.  Elliott's  Heirs,  2Pcn.  A  Watta  (Pa.)  4<\ 
61  (1830). 


the  treaty  between  two  States  of  the  Union  may  be 
enforced. 

While  the  agreements  between  New  York  and  New 
Jersey  are  to  be  controlled  by  the  principles  of  inter- 
national law,  their  relations  to  each  other  are  in  one 
important  respect  that  of  subordinate  and  not  of  inde- 
pendent sovereignties.  Because  of  the  Federal  union 
existing  between  the  States  of  this  nation,  it  is  possible 
to  reach  one  result  which  could  not  be  attained  between 
nations  actually  independent.  Where  an  agreement 
has  been  made  between  two  States  of  the  Union  and 
has  received  the  approval  of  Congress,  if  later  dispute 
arise  between  the  two  States,  or  if  one  becomes  recalci- 
trant in  the  execution  of  its  obligations  entered  into, 
there  remains  a  higher  power,  the  nation,  to  enforce 
the  performance.  While,  naturally,  disputes  such  as 
this  have  not  often  arisen  between  members  of  the  same 
friendly  union,  the  language  of  Chief  Justice  White, 
writing  for  the  United  States  Supreme  Court  in  the 
case  of  Virginia  v.  West  Virginia*2  clearly  indicates 
the  opinion  of  that  court  that  no  State  is  entitled, 
because  of  its  sovereign  position,  to  escape  the  conse> 
quences  of  its  agreements  entered  into.  He  says: 
"  The  vesting  in  Congress  of  complete  power  to  control 
agreements  between  States,  that  is,  to-  authorize  them 
when  deomed  advisable  and  to  refuse  to  sanction  them 
when  disapproved,  clearly  rested  upon  the  conception 
that  Congress,  as  the  repository  not  only  of  legislative 
power  but  of  primary  authority  to  maintain  armies  and 
declare  war,  speaking  for  all  the  States  and  for  their 
protection,  was  concerned  with  such  agreements,  and 
therefore  was  virtually  endowed  with  th?>  ultimate 
power  of  final  agreement  which  was  withdrawn  from 
state  authority  and  brought  within  the  federal  power. 
It  follows  as  a  necessary  implication  that  the  power  of 
Congress  to  refuse  or  to  assent  to  a  contract  between 
States  carried  with  it  the  right,  if  the  contract  was 
assent-jd  to  and  hence  became  operative  by  the  will  oi" 
Congress,  to  see  to  its  enforcement.     *     *     * 

"  Having  thus  the  power  to  provide  for  the  execu- 
tion of  the  contract,  it  must  follow  that  the  power  is 
plenary  and  complete,  limited,  of  course,  as  we  have 
just  said,  by  the  general  rule  that  the  acts  done  for  its 
exertion  must  be  relevant  and  appropriate  to  the  power. 
*  *  *  Obviously,  if  it  be  conceded  that  no  powei 
obtains  to  enforce  as  against  a  -State  its  duty  under  th^ 
Constitution  in  one  respect,  and  to  prevent  it  from 
doing  wrong  to  another  State,  it  would  follow  that  the 
same  principle  would  have  to  be  applied  to  wrongs  dono 
by  other  States,  and  thus  tho  government  under  the 
Constitution  would  be  not  an  indissoluble  union  of 
indestructible  States,  but  a  government  composed  of 
States  each  having  the  potency  with  impunity  to  wrong 
or  degrade  another, —  a  result  which  would  inevitably 
lead  to  a  destruction  of  the  union  between  them." 

Whether  the  power  to  spur  the  refraetory  member 
into  action  lies  primarily  with  Congress  or  with  the 
Supreme  Court,  that  court  refused  definitely  to  decide, 
but  the  language  used  seems  to  be  a  full  and  adequate 
indication  of  what  either  Congress  or  the  court,  or 
both,  may  do  to  a  State  which  refuses  to  meet  its  solemn 
obligation  to  another.  The  States  waive  their  exemp- 
li Vindnia  v.  West  Virginia,  246  U.  S.  565  (1917\ 
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ticn  from  judicial  power  as  sovereigns  of  original  in- 
herent right  by  their  own  grant  of  its  exercise  otot 
themselves  given  in  the  Constitution. 

Servitudes 

Two  owners  of  adjoining  farm  lands  require  access 
across  both  for  the  full  development  of  the  farms  of 
both.  To  confirm  this  access  they  draw  a  deed  or 
instrument  by  which  the  rights  are  established.  The 
thing  created  in  law  is  called  an  "easement,"  and  the 
burden  imposed  upon  the  land  which  is  to  serve  the 
easement  is  called  a  " servitude;"  each  piece  of  prop- 
erty serves  the  other. 

In  urban  real  estate  there  is  a  very  common  illustra- 
tion.    Two  owners  of  lots  adjoining  each  other  intend 
to  erect  separate  buildings.      Ordinarily,  each  would 
erect  a  separate  wall  at  or  near  the  line  of  intersection. 
Where  land  is  expensive,  what  more  natural  than  for 
one  owner  to  say  to  the  other:     "Let  us  erect  a  wall 
which   will   serve  both   buildings   and   which  will   be 
common  to  us  both."     This  is  what  is  called  a  "  party 
wall,"   and  an  agreement  of  this  character  is  called 
"a  party  wall  agreement."      Each  piece  of  property 
is  the  beneficiary  of  a  servitude  assumed  by  the  other. 
In  Roman  law  "  the  one  piece  of  land  was  said  to  serve 
the    other."       (Imperatores    Justiniani    Institutiones, 
2d  ed.,  p.  26,  note.)     Sir  Robert  Phillimore,  in  his 
"  International  Law,"  Vol.  1,  3d  ed.,  1879,  says:     "  In 
the  language  of  Jurisprudence,  when  a  thing  is  subject 
to  the  exercise  of  a  right  by  a  person  who  is  not  the 
master  or  proprietor  it  is  said  to  serve  (res  servit)  or 
yield  service  to  that  other  person."     This  doctrine  of 
Servitus  plays  an  important  part  in  Roman  law,  and 
in  some  shape  and  under  some  appellation  or  other  is 
to  be  found  in  the  jurisprudence  of  all  nations.     The 
obligation  to  service  "  constitutes  a  right  in  the  obligee 
or  the  person  to  whom  it  is  due,  and  it  ranks  among 
the  '  jura  in  re?  while  it  operates  as  a  diminution  and 
limitation  of  the  right  of  the  proprietor  to  the  exclusive 
and  full  enjoyment   (libertas  rei)    of  his  property." 
Under  Roman  law  the  servitudes  consisted  either  in 
not  doing  something  (in  non  faciendo)  and  was  nega- 
tive (servitus  negativa),  or  in  suffering  something  to 
be  done  (in  patiendo)   and  was  affirmative  (servitus 
affirmativa) .    Where  the  owner  of  a  thing  assumed  the 
obligation  to  do  something  (in  faciendo)  in  relation  to 
that  thing  for  the  benefit  of  another,  this  obligation 
assumed  a  technically  different  character  and  was  not 
regarded  as  a  jus  in  re.     "But  (as  Bluntschli  warns 
us),"  says  Sir  Edward  S.  Creasy  (Creasy:    The  First 
Platform  of  International  Law,  1876,  §  256),  "much 
caution  is  requisite  in  applying  to  international  law 
the  doctrines  of  the  Roman  law  as  to  prsedial  servitudes, 
urban  servitudes,  rustic  servitudes,  and  other  forensic 
distinctions."      Nevertheless,  the  principles  of  "inter- 
national servitude  "  are  fairly  well  established  and  his- 
tory presents  many  applications  of  them. 

Probably  nowhere  in  the  history  of  international  law 
has  the  subject  received  fuller  examination  and  study 
than  in  the  North  Atlantic  Coast  Fisheries  Arbitration 
before  the  Haeue  Tribunal  of  Arbitration.  In  the 
twelve  or  thirteen  volumes  forming  the  record  of  this 
cast  will  be  found  the  expressions  upon  the  subject  of 


nearly  every  international  writer  and  of  all  the  great 
international  lawyers.  English  translations  of  extracts 
from  works  of  Argentinian,  Austrian,  Belgian,  French, 
German,  Italian,  Russian,  Spanish  and  Swiss  pub- 
licists, together  with  extracts  from  the  works  of  British 
and  American  publicists,  were  compiled  by  James 
Brown  Scott  for  use  before  the  Hague  Tribunal.  This 
volume,  called  "  International  Servitudes,"  printed  by 
the  Government  Printing  Office  in  1910,  is  undoubtedly 
the  most  valuable  collection  of  authorities  on  the 
subject. 

Sir  Robert  Phillimore  once  said  (Vol.  9,  Proceed- 
ings before  the  Hague  Tribunal,  North  Atlantic  Coast 
Fisheries  Arbitration,  569  [338]):  "In  the  memora- 
ble answer,  pronounced  by  Montesquieu  to  be  reponse 
sans  replique,  and  framed  by  Lord  Mansfield  and  Sir 
George  Lee,  of  the  British  to  the  Prussian  Government, 
"'The  law  of  nations  is  said  to  be  founded  upon 
justice,  equity,  convenience,  and  the  reason  of  the  thing, 
and  confirmed  by  long  usage.' 

"It  is  more  especially  to  this  usage,  as  evidencing 
the  consent  of  nations,  that  great  judges,  such,  among 
others,  as  Lord  Stowell  and  Chancellor  Kent,  and  great 
jurists  of  all  countries,  have  continually  referred." 

From  the  wealth  of  learning  contained  in  the  volume 
to  which  we  have  referred,  we  take  the  following 
(Vol.  1,  Sir  Robert  Phillimore's  "International  Law," 
3d  ed.,  1879,  §  277)  :  "The  property  of  a  state  may 
not  only  be  alienated,  but  may  also  be  subjected  to 
obligations  and  services  in  favor  of  another  state;  as 
the  property  of  an  individual  may  be  burdened  and 
encumbered  in  favor  of  another  individual." 

§  279.  "  States  are  sometimes  placed  in  such  physical 
relations  to  each  other  that  some  limitations  of  the 
abstract  rights  of  each  necessarily  flow  from  their  natu- 
ral relations,  or  from  the  reason  of  the  thing.  Thus 
a  state  is  bound  to  receive  the  waters  which  naturally 
flow  within  its  boundaries  from  a  coterminous  State. 
This  obligation  belongs  to  the  class  of  '  servitutes  juris 
gentium  naturales?  and  here  the  provisions  of  the 
Digest  and  Institutes  may  be  said  to  be  identical  with 
those  of  International  Law." 

§  280.  "A  State  may  voluntarily  subject  herself  to 
obligations  in  favor  of  another  state,  both  with  respect 
to  persons  and  things,  which  would  not  naturally  be 
binding  upon  her.  These  are  'servitutes  juris  gentium 
voluntarue/  " 

Hannis  Taylor,  in  "A  Treatise  on  International  Pub- 
lic Law,"  section  217,  says:  "A  state  may  limit  or 
qualify  its  sovereignty  and  jurisdiction  over  its  terri- 
torial property  by  permitting  a  foreign  state  to  perform 
within  its  bounds  certain  acts  otherwise  prohibited;  or 
by  surrendering  the  right  to  exercise  certain  parts  of 
its  domestic  jurisdiction  as  a  protection  to  others. 
Restrictions  thus  imposed  upon  the  sovereignty  of  a 
state  are  known  as  servitudes,  which  may  be  either  posi- 
tive or  negative." 

Dr.  L.  Oppenheim,  "  International  Law,"  section  205 : 
"Since  the  territory  of  a  state  includes  not  only  the 
land,  but  also  the  rivers  which  water  the  land,  the  mari- 
time belt,  the  territorial  subsoil,  and  the  territorial 
atmosphere,  all  these  can,  as  well  as  the  service  of  the 
land  itself,  be  an  object  of  state  servitudes.      Thus  a 
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state  may  have  a  perpetual  right  of  admittance  for  its 
subjects  to  the  fishery  in  the  maritime  belt  of  another 
state,  or  a  right  to  lay  telegraph  cables  through  a 
foreign  maritime  belt,  or  a  right  to  build  and  use  a 
tunnel  through  a  boundary  mountain,  and  the  like. 
And  should  ever  aerostation  become  so  developed  as  to 
be  of  practical  utility,  a  state  servitude  might  be  created 
through  a  state  acquiring  a  perpetual  right  to  send 
military  aerial  vehicles  through  the  territorial  atmos- 
phere of  a  neighboring  state." 

Senator  Root,  in  his  argument  before  the  Hague  Tri- 
bunal (see  Vol.  11,  p.  1285),  after  reading  from 
Bluntschli,  Bonfils,  Calvo,  Chretien,  Clauss,  Despagnet, 
Diena,  Fabre,  Fiore,  Hall,  Hartmann,  Heffter,  Heil- 
born,  Hollatz,  Holtzendorff,  Kliiber,  Lomonaco,  G.  F. 
de  Martens,  Neumann,  H.  B.  Oppenheim,  L.  Oppen- 
heim,  Phillimore,  Rivier,  Ullmann,  at  page  1287 
(2129),  culls  as  a  well-settled  principle  the  following: 
u  Since  anybody  can  grant  any  right  he  chooses  to  a 
third  party  concerning  his  thing,  so  has  each  nation  a 
right  to  grant  another  nation  a  certain  right  in  its  terri- 
tory. *  *  *  It  belongs  even  to  the  mutual  duties 
of  nations  for  the  one  to  create  certain  rights  in  his 
territory  for  the  advantage  of  the  other,  in  so  far  as  no 
abuse  of  the  territory  takes  place." 

The  North  Atlantic  Coast  Fisheries  Case 

In  the  argument  before  the  Hague  Tribunal,  George 
Turner,  one  of  the  counsel  for  the  United  States 
(Vol.  9,  North  Atlantic  Coast  Fisheries  Arbitration, 
564  [335] ),  said :  "  When  one  nation  grants  to  another 
certain  rights  to  be  exercised  within  its  territorial 
limits,  rights  which  possess  the  attributes  and  qualities 
of  a  servitude  by  the  municipal  law,  it  creates  a  rela- 
tion between  itself  and  the  other  nation  which  is  analo- 
gous to  the  relation  which  exists  between  the  owners  of 
the  dominant  estate  and  the  servient  estate  by  the 
municipal  law,  in  view  of  the  fact  that  the  sovereignty 
which  nations  possess,  under  the  conception  of  to-day, 
constitutes  a  species  of  higher  ownership,  which  the 
nations  may  contract  about,  or  may  burden  or  may  dis- 
pose of,  in  whole  or  in  part,  at  their  will  and  their 
pleasure.  When  such  a  grant  is  made  by  one  nation 
to  another,  to  be  exercised  within  its  territories  by  the 
other,  a  right  to  resort  to  the  territory  and  to  employ 
the  territory  for  profit,  which  right  is  a  perpetual  right, 
and  is  strictly  a  national  right,  we  have,  in  fact,  every 
one  of  the  concepts,  every  one  of  the  qualities,  every 
one  of  the  attributes  of  the  servitude  as  it  was  known 
to  the  Roman  law." 

The  controversy  before  the  Hague  Tribunal  in  the 
Fisheries  Arbitration  presented  a  number  of  interest- 
ing questions.  The  one  with  which  we  are  concerned, 
however,  called  for  an  interpretation  of  the  fisheries 
provision  of  the  Treaty  of  1818  and  arose  out  of  the 
clause  of  the  treaty  which  provided  that  "the  inhabi- 
tants of  the  United  States  shall  have  forever,  in  com- 
mon with  the  subjects  of  His  Britannic  Majesty,  the 
liberty  to  take  fish  of  every  kind,"  on  the  so-called 
treaty  coast.  "The  British  contention,"  says  Mr. 
Anderson  (Chandler  P.  Anderson:  The  Final  Out- 
come of  the  Fisheries  Arbitration  —  The  American 
Journal  of  International  Law,  January,  1913),  "rested 


on  the  argument  that  the  words  *  in  common  with  the 
subjects  of  His  Britannic  Majesty '  meant  that  Ameri- 
can fishermen  should  be  on  exactly  the  same  footing 
as  local  fishermen  in  British  waters,  and  therefore  sub- 
ject to  the  same  governmental  control  exercised  by 
Great  Britain  and  her  Colonies  over  British  subjects. 
The  United  States,  on  the  other  hand,  showed  by  the 
negotiations  resulting  in  that  treaty,  as  well  as  by  means 
of  the  antecedent  French  fishing  treaty  rights  on  the 
Newfoundland  coast,  that  the  words  '  in  common '  were 
used  to  negative  the  implication,  which  otherwise  would 
have  arisen,  that  American  fishermen  were  to  have  an 
exclusive  right  of  fishing.  The  United  States  further 
maintained  that,  instead  of  subjecting  American  fisher- 
men to  local  regulations,  the  effect  of  the  treaty  was 
either  to  establish  a  fishery  common  to  both  nations, 
in  which  the  United  States  had  an  equal  interest  with 
Great  Britain,  thus  creating  an  international  servitude 
depriving  Great  Britain  of  a  portion  of  her  sovereignty 
in  the  treaty  waters,  or  else,  in  the  alternative,  that  the 
treaty  must  be  regarded  as  imposing  upon  Great 
Britain  a  contractual  obligation  limiting  the  exercise 
of  British  sovereignty  in  treaty  waters,  to  the  extent 
that  the  prerequisite  of  reasonableness  must  be  deter- 
mined before  regulations  could  be  enforced  against 
American  fishermen,  and  that  neither  Great  Britain  nor 
her  Colonies  could  be  the  sole  judge  of  the  question  of 
reasonableness." 

In  his  dispatch  to  the  United  States  Ambassador  in 
London,  Secretary  Root  said:  "The  treaty  of  1818 
either  declared  or  granted  a  perpetual  right  to  the 
inhabitants  of  the  United  States,  which  is  beyond  the 
sovereign  power  of  England  to  destroy  or  change.  It 
is  conceded  that  this  right  is,  and  for  ever  must  be, 
superior  to  any  inconsistent  exercise  of  sovereignty 
within  that  territory.  The  existence  of  this  right  is  a 
qualification  of  British  sovereignty  within  that  terri- 
tory^ (Vol.  4,  North  Atlantic  Coast  Fisheries  Case, 
Brief  for  Great  Britain,  pp.  18,  19.)  In  the  memor- 
able communications  between  Lord  Salisbury  and  Secre- 
tary Evarts  {Ibid.  29,  30,  31)  Lord  Salisbury  said: 
«#  *  *  jjer  Majesty's  Government  will  readily 
admit  —  what  is,  indeed,  self-evident  —  that  British 
sovereignty,  as  regards  those  waters,  is  limited  in  its 
scope  by  the  engagements  of  the  Treaty  of  Washington, 
which  cannot  be  modified  or  affected  by  any  municipal 
legislation.  I  cannot  anticipate  that  with  regard  to 
these  principles  any  difference  will  be  found  to  exist 
between  the  views  of  the  two  Governments."  Mr. 
Evarts  replied  (1879)  that  he  had  nowhere  taken  any 
position  larger  or  broader  than  that  stated  by  Lord 
Salisbury  in  the  quotation  just  made.  "  I  have  never 
denied  the  full  authority  and  jurisdiction  either  of  the 
Imperial  or  colonial  Governments  over  their  territorial 
waters,  except  so  far  as  by  Treaty  that  authority  and 
jurisdiction  have  been  deliberately  limited  by  these 
Governments  themselves" 

Sir  W.  Robson,  of  counsel  for  Great  Britain  before 
the  Tribunal  (see  discussion,  Vol.  11  [1011],  1674 
et  seq.),  in  a  most  enlightening  colloquy  with  Dr. 
Drago  of  the  Hague  Tribunal,  stated  that  "  a  State  may 
make,  for  instance,  with  regard  to  a  railway,  a  contract 
with  another  State,  giving  that  other  State  any  rights 
it  pleases  over  its  own  territory,  for  the  purposes  of  the 
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railway  *  *  *  (1674)  (1012).  It  is  to  the  good 
of  mankind,  to  the  good  of  individual  States,  and  to 
the  good  of  the  whole  civilized  community,  that  each 
State  should  be  encouraged  to  open  its  territory  to  other 
States,  either  for  economic  purposes,  or  for  purposes 
of  general  beneficial  intercourse.  I  say  they  may  do  it, 
and  I  say  that  the  existing  international  law  allows 
them  to  do  it,  without  danger.  They  may  do  it  as 
sovereigns.  They  may  put  their  territory,  as  sover- 
eigns, under  all  kinds  of  obligations  of  the  kind  which 
we  have  heard  called  real  obligations.  They  may  say: 
'  You  may  come  to  our  territory  and  fish,  or  build  rail- 
ways, or  build  warehouses.  You  may  do  all  these 
things.'  I  say  that  those  are  highly  meritorious  grants 
to  make;  that  they  must  be  made,  and  they  are  made, 
without  any  consequence  whatever  of  a  character 
derogating  from  the  sovereignty  of  the  States.  That 
is  my  case. 

"  So  that  I  accept  the  suggestion  of  the  learned  arbi- 
trator that  such  contracts  can  be  made.  I  say  they  can 
be  made,  and  ought  to  be  encouraged.  No  State  ought 
to  be  deterred  from  limiting  the  exercise  of  its  own 
sovereignty  in  any  of  these  respects.  It  ought  not  to 
be  deterred  from  doing  it." 

In  other  words,  the  great  lawyers  representing 
England  did  not  dispute  the  power  of  two  States 
to  join  in  a  treaty  limiting  the  exercise  of  their 
sovereignty  in  these  respects,  but  confined  the  argu- 
ment to  the  consideration  of  whether,  in  fact,  they 
had  done  so  with  regard  to  the  fisheries.  Sir  W.  Rob- 
son  laid  stress  upon  the  importance  of"  the  Hague  Tri- 
bunal "  in  dealing  with  this  great  question,  so  framing 
its  judgment  as  not  to  allow  of  any  discouragement  to 
States  in*  making  obligations  inter  se,  which  may  open 
the  territory  of  one  to  the  inhabitants  >f  another  with- 
out any  detriment  to  the  sovereignty  of  either.  That, 
I  think,  is  the  thing  we  should  all  aim  at.  And  my 
own  belief  is  that  international  law,  as  it  is  now  con- 
stituted, does  that.  International  law,  when  it  is 
thoroughly  considered,  as  it  stands  to-day,  does  allow 
a  State  to  open  its  territory  freely  to  limit  the  exer- 
cise of  its  own  sovereign  rights  in  certain  particulars, 
without  any  detriment  to  its  other  sovereign  rights  or 
its  general  national  sovereignty."  Again,  in  the  col- 
loquy with  Sir  Charles  Fitzpatrick :  "  States  may  do 
what  they  like  with  regard  to  their  property.  In  so  far 
as  they  are  owners,  they  may  subject  their  property  to 
any  obligation  that  they  please.  I  say  they  may  do  it 
without  any  danger  to  their  sovereignty.  That  is  to 
say,  they  put  what  obligations  they  like  upon  them- 
selves as  lords  of  the  land.  A  State  may  submit  its 
dominium  to  these  rights,  without  any  derogation  from 
its  imperium  *  *  * "  Sir  Charles  Fitzpatrick 
said :  "  Your  contention,  briefly,  is  that  a  State  may 
part  with  a  share  of  the  public  domain,  either  in  favour 
of  a  citizen  of  that  State,  in  favour  of  the  citizen  of  a 
foreign  country,  or  in  favour  of  the  Government  of  a 
foreign  country ? "  Sir  W.  Robson:  "Yes  *  *  * 
It  is  the  essential  difference  between  dominium  and 
.imperium,  which,  as  one  of  the  learned  arbitrators  has 
just  pointed  out,  has  to  be  considered  *  *  *  That 
general  sovereignty  is  a  thing  wholly  apart  and  not 
affected  by  the  grant  of  particular  territorial  rights,  as 
the  United  States  say  it  is  affected." 


Indeed,  we  may  say  that  the  framers  of  the  treaty 
between  New  York  and  New  Jersey  of  1834  had  clearly 
in  mind  this  distinction  between  the  preservation  of 
general  sovereignty  and  governmental  functions  and  the 
grant  of  title  to  land,  the  distinctions  between  the  title 
to  the  land  under  water,  which,  in  the  case  of  New 
Jersey,  extends  to  the  middle  of  the  stream,  and  the 
exercise  of  governmental  police  power,  which  is  granted 
to  one  State  even  to  the  shores  of  the  other. 

In  its  decision,  the  Hague  Tribunal  did  not  support 
the  extreme  contention  of  our  Government  that  Great 
Britain  had  transferred  to  the  United  States  sovereign 
rights  in  the  treaty  waters,  but  "  equally  to  the  satisfac- 
tion of  the  United  States'''  (as  Mr.  Anderson  says  in 
his  article,  "The  Final  Outcome  of  the  Fisheries 
Question"),  it  decided  that  though  Great  Britain 
retained  its  sovereignty  intact,  it  had  nevertheless 
imposed  a  limitation  upon  the  exercise  of  this  sover- 
eignty, that  is  to  say,  it  was  an  implied  condition  of  the 
treaty  that  whatever  regulations  were  adopted  by  Great 
Britain  covering  the  exercise  of  fishery  rights,  these 
regulations  must  be  reasonable.  The  treaty,  said  the 
Tribunal,  limited  the  inherent  sovereign  rights  of  Great 
Britain  to  regulate  the  liberty  to  take  fish  in  and  about 
Newfoundland  "  in  respect  of  the  said  liberties  therein 
granted  to  the  inhabitants  of  the  United  States  in  that 
such  regulations  must  be  made  bona  fide  and  must  not 
be  in  violation  of  the  said  Treaty."  Accordingly,  in 
case  of  any  disputes  as  to  the  reasonableness  of  such 
regulations,  enforcement  of  them  against  American 
fishermen  must  be  suspended  until  they  were  passed 
upon  by  an  impartial  tribunal  and  held  by  such  tribunal 
to  be  reasonable.  The  rules  and  methods  of  procedure 
which  should  be  adopted  by  the  two  governments  to 
carry  out  this  decision  were  embodied  in  the  award 
and  subsequently  took  shape  in  a  treaty,  adopting  with 
minor  modifications  the  rules  and  methods  of  procedure 
thus- recommended.  This  treaty  was  signed  at  Wash- 
ington on  July  20,  1912,  and  appears  in  full  in  the 
compilation  of  addresses  and  papers  of  ex-Senator 
Elihu  Root  under  the  title  "  North  Atlantic  Coast  Fish- 
eries Arbitration"  (Harvard  Univ.  Press,  1917  — 
edited  by  Robert  Bacon  and  James  Brown  Scott).  The 
method,  briefly  stated,  requires  the  British  Government, 
when  adopting  regulations,  to  publish  them  in  desig- 
nated newspapers  for  a  certain  period  of  time  before 
they  become  effective,  and  provides  that  they  shall  not 
become  effective  with  respect  to  the  inhabitants  of  the 
United  States  "until  the  Permanent  Mixed  Fishery 
Commission  has  decided  that  the  regulation  is  reason- 
able within  the  meaning  of  this  award."  After  the 
publication  of  these  regulations,  the  United  States  may 
convoke  the  Permanent  Mixed  Fishery  Commission  for 
the  purpose  of  passing  upon  the  regulations.  If  it 
shall  fail,  however,  so  to  do,  the  regulations  become 
effective.  The  Permanent  Mixed  Fishery  Commission 
is  made  up  of  experts  selected  by  both  nations. 

Here,  then,  is  a  clear  recognition  on  the  part  of 
English  and  American  lawyers,  as  well  as  a  decision 
by  the  highest  international  court,  to  the  effect  that 
sovereign  states  may  engage  in  the  regulation  of  com- 
mercial privileges  in  territorial  waters  without  sur- 
rendering general  sovereignty,  and  may,  for  the  pur- 
pose of  administering  such  regulations  or  of  determin- 
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ing  their  reasonableness,  create  a  joint  tribunal  with 
final  and  supreme  authority  in  the  premises. 

The  Panama  Canal 

Recently  the  United  States  Government  entered  the 
cities  of  Panama  and  Colon  for  the  purpose  of  main- 
taining order  and  preserving  health  and  taking  certain 
necessary  sanitary  precautions.  These  two  cities  are 
under  the  sovereignty  of  the  Government  of  Panama. 
The  authority  under  which  the  United  States  Govern- 
ment acted  was  the  treaty  witb  the  Government  of 
Panama.  This  treaty  is  in  itself  but  another  applica- 
tion of  the  principles  under  discussion,  not  only  with 
reference  to  our  dealings  with  the  Government  of 
Panama,  but  also  with  reference  to  our  dealings  with 
England.  Again,  the  repeal  of  the  provision  in  the 
Panama  Canal  Act,  providing  for  free  tolls  on  vessels 
engaged  in  the  coastwise  trade  of  the  United  States, 
which  was  claimed  to  be  in  conflict  with  the  Hay- 
Pauncefote  Treaty,  furnishes  a  most  instructive  chap- 
ter in  the  modern  history  of  our  government,  con- 
sidered by  many  statesmen  to  be  one  of  the  most 
honorable  chapters  in  the  diplomacy  of  our  country. 
This  controversy  presented  the  single  question  of 
the  obligations  that  we  had  assumed  toward  the  govern- 
ments of  other  countries,  especially  that  of  Great 
Britain,  in  the  building  and  operation  of  the  canal. 
On  the  5th  of  March,  1914,  President  Wilson  urged  the 
passage  by  Congress  of  the  bill  for  the  repeal  of  the 
tolls  exemption  in  favor  of  the  United  States  upon  the 
ground  that  our  country  had  assumed  treaty  obligations 
toward  Great  Britain  which  made  exemption  of  tolls 
in  our  own  favor  a  breach  of  international  duty.  Legal 
title  of  the  United  States  to  the  Canal  Zone  was  con- 
ceded. The  sole  issue  was  whether  or  not  the  title  was 
subject  to  an  obligation  in  the  nature  of  a  trust. 

In  his  memorable  address  to  the  Senate  on  Janu- 
ary 21,  1913,  Senator  Root  said  concerning  our  obliga- 
tions to  Great  Britain :  "  So,  Mr.  President,  far  from 
our  being  relieved  of  the  obligations  of  the  treaty  with 
Great  Britain  by  reason  of  the  title  that  we  have 
obtained  to  the  Canal  Zone,  we  have  taken  that  title 
impressed  with  a  solemn  trust.  We  have  taken  it  for 
no  purpose  except  the  construction  and  maintenance  of 
a  canal  in  accordance  with  all  the  stipulations  of  our 
treaty  with  Great  Britain.  We  cannot  be  false  to  those 
stipulations  without  adding  to  the  breach  of  contract 
a  breach  of  the  trust  which  we  have  assumed,  according 
to  our  own  declarations,  for  the  benefit  of  mankind, 
as  the  mandatory  of  civilization."  In  other  words, 
control  over  the  Panama  territory  was  vested  in  the 
United  States,  yet  was  subject  to  a  sacred  trust  in 
favor  of  other  nations.  Senator  Root  (in  the  same 
volume,  Addresses  on  International  Subjects),  dis- 
cussing "The  Ethics  of  the  Panama  Question," 
traces  the  history  of  all  the  treaties  bearing  upon 
the  subject  and  the  relations  between  the  various 
governments.  The  Treaty  of  December  12,  1846, 
between  the  United  States  and  New  Granada  (p.  182) 
provided:  "The  Government  of  New  Granada  guar- 
antees to  the  Government  of  the  United  States  that  the 
right  of  way  or  transit  across  the  Isthmus  of  Panama 
upon  any  modes  of  communication  that  now  exist,  or 
that  may  be  hereafter  constructed,  shall  be  open  and 


free  to  the  Government  and  citizens  of  the  United 
States  *  *  *  And  in  order  to  secure  to  them- 
selves the  tranquil  and  constant  enjoyment  of  these 
advantages,  and  as  an  especial  compensation  for  the 
said  advantages  and  for  the  favors  they  have  acquired 
by  the  fourth,  fifth,  and  sixth  articles  of  this  treaty, 
the  United  States  guarantee  positively  and  efficaciously 
to  New  Granada  by  the  present  stipulation  the  perfect 
neutrality  of  the  before-mentioned  Isthmus  with  the 
view  that  the  free  transit  from  the  one  to  the  other  sea 
may  not  be  interrupted  or  embarrassed  in  any  future 
time  while  this  treaty  exists,  and  in  consequence  the 
United  States  also  guarantee  in  the  same  manner  the 
rights  of  sovereignty  and  property  which  New  Granada 
has  and  possesses  over  the  said  territory."  Senator 
Root,  commencing  upon  this,  said  (p.  183) :  "  You 
will  perceive  that  in  this  transaction  New  Granada 
recognized  the  subordination  of  her  sovereignty  to  the 
world's  easement  of  passage  by  railroad  or  by  canal, 
and,  apprehending  that  other  nations  might  seek  to 
exercise  that  right  through  the  destruction  of  her  sov- 
ereignty and  the  appropriation  of  her  territory,  she 
procured  the  United  States  to  assume  the  responsibility 
of  protecting  her  against  such  treatment." 

The  preamble  of  the  Hay-Pauncefote  Treaty  of 
December  16,  1901,  recites  that  the  two  parties  "being 
desirous  to  facilitate  the  construction  of  a  ship  canal 
*  *  *  by  whatever  route  may  be  considered  expe- 
dient, and  to  that  end  to  remove  any  objection  which 
may  arise  out  of  the  Convention  of  the  19th  April, 
1850,  commonly  called  the  Clayton-Bulwer  treaty,  to 
the  construction  of  such  canal  under  the  auspices  of  the 
Government  of  the  United  States,  without  impairing 
the  i  general  principle '  of  neutralization  established  in 
Article  VIII  of  that  Convention,"  have  for  this  pur- 
pose appointed  plenipotentiaries,  etc.  Article  2  gave 
our  nation  the  exclusive  privilege  to  buy  the  right  of 
wav  and  to  own  it  and  to  build  the  canal.  Article  3 
pave  rights  to  protect  and  govern  the  great  waterway. 
But  Article  4  provided  that  no  change  of  territorial 
sovereignty  or  of  international  relations  of  the  country 
or  the  countries  traversed  by  the  canal  shall  affect  the 
present  principle  of  "  neutralization  "  or  the  obligations 
under  the  present  treaty. 

Turning  now  to  the  international  relations  between 
the  United  States  and  Panama  established  by  the  Hay- 
Runau-Varilla  Treaty  of  February  23,  1904,  we  find 
that  the  United  States  secured  a  grant  of  lands  and 
the  franchise  to  build  and  operate  a  canal  across 
Panama  from  ocean  to  ocean.  By  Article  T,  "the 
United  States  guarantees  and  will  maintain  the  inde- 
pendence of  the  Republic  of  Panama."  By  Article  II, 
"  the  Republic  of  Panama  grants  to  the  United  States 
in  perpetuity  the  use,  occupation  and  control  of  a  zone 
of  land  and  land  under  water  for  the  construction, 
maintenance,  operation,  sanitation  and  protection  of 
said  Canal  of  the  width  of  ten  miles  extending  to  the 
di?t°nce  of  five  miles  on  each  side  of  the  center  line 
of  the  route  of  the  Canal  to  be  constructed;  the  said 
zone  beginning  in  the  Caribbean  Sea  three  miles  from 
mean  low  water  mark  and  extending  to  and  across  the 
Isthmus  of  Panama  into  the  Pacific  Ocean  to  a  dis- 
tance of  three  marine  miles  from  mean  low  water  mark 
with  the  proviso  that  the  cities  of  Panama  and  Colon 
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and  the  harbors  adjacent  to  said  cities,  which  are 
included  within  the  boundaries  of  the  zone  above 
described,  shall  not  be  included  within  this  grant.  The 
Republic  of  Panama  further  grants  to  the  United 
States  in  perpetuity  the  use,  occupation  and  control  of 
any  other  lands  and  waters  outside  of  the  zone  above 
described  which  may  be  necessary  and  convenient  for 
the  construction,  maintenance,  operation,  sanitation  and 
protection  of  the  said  Canal  or  of  any  auxiliary  canals 
or  other  works  necessary  and  convenient  for  the  con- 
struction, maintenance,  operation,  sanitation  and  pro- 
tection of  the  said  enterprise    *    *    * 

"Article  III.  The  Republic  of  Panama  grants  to  the 
United  States  all  the  rights,  power  and  authority 
within  the  zone  mentioned  and  described  in  Article  II 
of  this  agreement  and  within  the  limits  of  all  auxiliary 
lands  and  waters  mentioned  and  described  in  said 
Article  II  which  the  United  States  would  possess  and 
exercise  if  it  were  the  sovereign  of  the  territory  within 
which  said  lands  and  waters  are  located  to  the  entire 
exclusion  of  the  exercise  by  the  Republic  of  Panama 
of  any  such  sovereign  rights,  power  or  authority." 

"Article  VII.  The  Republic  of  Panama  grants  to 
the  United  States  within  the  limits  of  the  cities  of 
Panama  and  Colon  and  their  adjacent  harbors  and 
within  the  territory  adjacent  thereto  the  right  to 
acquire  by  purchase  or  by  the  exercise  of  the  right  of 
eminent  domain,  any  lands,  buildings,  water  rights  or 
other  properties  necessary  and  convenient  for  the  con- 
struction, maintenance,  operation  and  protection  of 
the  Canal  and  of  any  works  of  sanitation,  such  as  the 
collection  and  disposition  of  sewage  and  the  distribu- 
tion of  water  in  the  said  cities  of  Panama  and  Colon, 
which,  in  the  discretion  of  the  United  States  may  be 
necessary  and  convenient  for  the  construction,  mainte- 
nance, operation,  sanitation  and  protection  of  the  said 
Canal  and  railroad.  All  such  works  of  sanitation,  col- 
lection and  disposition  of  sewage  and  distribution  of 
water  in  the  cities  of  Panama  and  Colon  shall  be  made 
at  the  expense  of  the  United  States,  and  the  Govern- 
ment of  the  United  States,  its  agents  or  nominees  shall 
be  authorized  to  impose  and  collect  water  rates  and 
sewerage  rates  which  shall  be  sufficient  to  provide  for 
the  payment  of  interest  and  the  amortization  of  the 
principal  of  the  cost  of  said  works  within  a  period  of 
fifty  years  and  upon  the  expiration  of  said  term  of 
fifty  years  the  system  of  sewers  and  water  works  shall 
revert  to  and  become  the  properties  of  the  cities  of 
Panama  and  Colon  respectively,  and  the  use  of  the 
water  shall  be  free  to  the  inhabitants  of  Panama  and 
Colon,  except  to  the  extent  that  water  rates  may  be 
necessary  for  the  operation  and  maintenance  of  said 
system  of  sewers  and  water. 

"  The  Republic  of  Panama  agrees  that  the  cities  of 
Panama  and  Colon  shall  comply  in  perpetuity  with  the 
sanitary  ordinances  whether  of  a  preventive  or  curative 
character  prescribed  by  the  United  States  and  in  case 
the  Government  of  Panama  is  unable  or  fails  in  its 
duty  to  enforce  this  compliance  by  the  cities  of  Panama 
and  Colon  with  the  sanitary  ordinances  of  the  United 
States  the  Republic  of  Panama  grants  to  the  United 
States  the  right  and  authority  to  enforce  the  same. 

"  The  same  right  and  authority  are  granted  to  the 
United  States  for  the  maintenance  of  public  order  in 


the  cities  of  Panama  and  Colon  and  the  territories  and 
harbors  adjacent  thereto  in  case  the  Republic  of 
Panama  should  not  be,  in  the  judgment  of  the  United 
States,  able  to  maintain  such  order." 

By  Articles  VI  and  XV  private  land  owners 
are  guaranteed  against  damage,  and  any  damage 
to  private  owners  is  to  be  appraised  and  settled 
by  a  joint  commission  appointed  by  the  United  States 
and  Panama,  whoso  decision  shall  be  final.  This 
commission  is  to  be  appointed,  two  by  the  President 
of  the  United  States  and  two  by  the  President 
of  Panama.  In  case  these  disagree  by  being  equally 
divided,  an  umpire  is  to  be  appointed  by  the  two 
governments  who  shall  render  the  decision.  By 
Article  XXIII  the  United  States  is  given  the  right  to 
employ  armed  force,  if  it  becomes  necessary',  for  "the 
safety  or  protection  of  the  Canal,  or  of  the  ships  that 
make  use  of  the  same,  or  the  railways  and  auxiliary 
works." 

While  the  United  States  Supreme  Court  did  not  pass 
upon  the  validity  of  all  of  the  provisions  of  this  treaty, 
nevertheless,  in  the  case  of  Wilson  v.  Shaw,  204  U.  S. 
24,  it  refused  to  interfere  with  the  operation  of  any 
of  the  provisions  of  the  treaty.  After  reviewing  the 
history  preceding  the  execution  of  the  treaty,  Judge 
Brewer,  speaking  for  the  court  said :  "  For  the  courts 
to  interfere  *  *  *  would  be  an  exercise  of  judicial 
power  which,  to  say  the  least,  is  novel  and  extraor- 
dinary "  (p.  31).  (In  the  same  case  the  power  of  the 
government  to  build  the  canal  and  to  operate  the  rail- 
road through  the  agency  of  a  corporation,  is  fully 
sustained.) 

The  Suez  Canal  Convention 

The  provisions  of  the  Hay-Pauncefote  Treaty  were 
taken  from  the  Suez  Convention  almost,  says  Senator 
Root  (Panama  Canal  Tolls  address  to  the  Senate,  Jan- 
uary 21,  1913),  "though  not  quite— textually."  The 
Suez  Convention  contained  provisions  reserving  to 
Turkey  and  Egypt  as  sovereigns  of  the  territory 
through  which  the  canal  passed,  treating  Turkey  as  the 
suzerain  and  Egypt  as  the  sovereign  over  Egypt,  all 
of  the  rights  that  pertained  to  the  sovereigns  for  the 
protection  of  their  own  territory.  (The  Suez  Canal 
Convention  is  given  in  both  French  and  English  in 
Sen.  Doc,  56th  Cong.,  1st  Sess.,  1899,  Vol.  10, 
Doc.  151,  and  in  English  in  Sen.  Rep.,  56th  Cong., 
2d  Sess.,  1900,  Vol.  1,  Doc.  1337,  pt.  4,  pp.  318-319, 
and  in  House  Doc.,  62d  Cong.,  2d  Sess.,  1912, 
Doc.  680,  pp.  41-44,  and  in  White's  "Expansion  of 
Egypt,"  p.  339  et  seq.) 

By  the  Treaty  of  Constantinople,  October  29,  1888, 
between  Great  Britain,  Germany,  Austria-Hungary, 
Spain,  France,  Italy,  the  Netherlands,  Russia  and 
Turkey,  providing  for  the  free  and  open  navigation 
of  the  Suez  Canal  "  to  every  vessel  of  commerce  or  of 
war,  without  distinction  of  flag,"  the  Powers  agreed 
as  follows  (Article  VIII)  :  "  The  Agents  in  Egypt  of 
the  Signatory  Powers  of  the  Present  Treaty  shall  be 
charged  to  watch  over  its  execution.  In  case  of  any 
event  threatening  the  security  or  the  free  passage  of 
the  Canal,  they  shall  meet  on  the  summons  of  three 
of  their  number  under  the  presidency  of  their  Doyen, 
in  order  to  proceed  to  the  necessary  verifications.    They 
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shall  inform  the  Khedivial  Government  of  the  danger 
which  they  may  have  perceived,  in  order  that  that  Gov- 
ernment may  take  proper  steps  to  insure  the  protection 
and  the  free  use  of  the  Canal.  Under  any  circum- 
stances, they  shall  meet  once  a  year  to  take  note  of  the 

due  execution  of  the  Treaty. 

***** 

"They  shall  especially  demand  the  suppression  of 
any  work  or  the  dispersion  of  any  assemblage  on  either 
bank  of  the  Canal,  the. object  or  effect  of  which  might 
be  to  interfere  with  the  liberty  and  the  entire  security 
of  the  navigation." 

The  Egyptian  Commission  of  the  Public  Debt 

Lord  Cromer  in  his  "Modern  Egypt"  (Vol.  II, 
p.  304  et  seq.)  tells  the  story  of  the  establishment  of 
the  Egyptian  Commission  of  the  Public  Debt,  consist- 
ing originally  of  an  Englishman,  a  Frenchman,  an 
Austrian,  and  an  Italian,  and  later  of  a  German  and  a 
Russian.  The  Powers  of  Europe  having  loaned  nine 
million  pounds,  it  was  necessary  to  furnish  security 
for  the  debt.  For  this  purpose,  the  revenues  of  Egypt 
were  pledged  to  the  service  of  the  debt  and  the  com- 
missioners were  authorized  to  collect  these  revenues. 
No  loan  could  be  contracted  without  their  consent.  The 
Law  of  Liquidation  passed  by  Egypt,  coupled  with  the 
decree  of  July  27,  1885,  gave  to  the  European  Powers 
participation  in  the  judicial  system  (Cromer:  "Mod- 
ern Egypt,"  p.  316),  all  the  Powers,  without  distinc- 
tion, being  represented  upon  the  Courts  of  First 
Instance.  "  The  choice  of  judges  rests  nominally  with 
the  Egyptian  Government.  In  reality,  the  judges  have 
until  quite  recently  been  nominated  by  their  respective 
Governments "  (p.  318).  Lord  Cromer,  commenting 
upon  this  system  in  his  chapter  on  "  Internationalism," 
refers  to  the  wide  field  for  the  development  of  inter- 
nationalism of  which  the  Egyptian  Commission  of  the 
Public  Debt  furnishes  an  example.  For  "What  can 
be  more  natural  in  cases  of  this  kind,"  says  he  (p.  303), 
"than  for  the  Powers  to  say  —  we  are  agreed  as  to  all 
that  is  essential ;  certain  points  of  detail  remain  to  be 
settled  locally ;  let  us  each  appoint  an  expert  who  will 
represent  our  interests  and  see  that  they  get  fair  play, 
but  who  at  the  same  time  will  'have  no  very  marked 
political  bias,  and  who  will  treat  the  technical  ques- 
tions which  come  under  his  consideration  on  their  own 
merits  ? " 

Sir  Robert  Phillimore  points  out  that  it  frequently 
occurs  that  a  state,  having  contracted  pecuniary  obliga- 
tions toward  another  state,  has  mortgaged  its  revenues, 
or  pledged  a  portion  of  its  territory,  as  security  for 
the  payment  of  its  debts.  Thus,  among  the  instances 
which  he  cites,  the  United  Provinces  of  the  Netherlands 
hypothecated  Vlissingen,  Rameken  and  Briel  to  Eng- 
land, in  1585.  Denmark,  in  1654-,  hypothecated  the 
province  of  Holland  to  Sweden,  as  a  security  for  the 
peace  then  concluded.  Weimar  appears  to  have  been 
pawned,  so  to  speak,  to  Mecklenburg  in  1803,  and 
Corsica  by  Genoa  to  France  in  1768. 

General  Provisions  of  the  Congress  of  Vienna 

By  the  General  Treaty  of  the  Congress  of  Vienna, 
signed  at  Vienna  June  9,  1815,  Article  XXX  (30), 
the  King  of  Prussia  and  the  King  of  Hanover  agreed : 


"I.  The  Hanoverian  Government  engages  to  cause 
to  be  executed,  at  its  expense,  in  the  years  1815  and 
1816,  the  works  which  a  Commission,  composed  partly 
of  artists,  and  to  be  immediately  appointed  by  Prussia 
and  Hanover,  shall  deem  necessary  to  render  navigable 
that  part  of  the  river  Ems  which  extends  from  the 
Prussian  frontier  to  its  mouth,  and  to  keep  it,  after 
the  execution  of  such  works,  always  in  the  same  state 
in  which  those  works  shall  have  placed  it  for  the  benefit 
of  navigation." 

Article  C  VIII  provided :  "  The  Powers  whose  States 
are  separated  or  crossed  by  the  same  navigable  River 
engage  to  regulate,  by  common  consent,  all  that  regards 
its  navigation.  For  this  purpose  they  will  name  Com- 
missioners, who  shall  assemble,  at  latest,  within  six 
months  after  the  termination  of  the  Congress,  and  who 
shall  adopt,  as  the  bases  of  their  proceedings,  the  Prin- 
ciples established  by  the  following  Articles." 

Article  CIX :  "  The  navigation  of  the  Rivers,  along 
their  whole  course,  referred  to  in  the  preceding  Article, 
from  the  point  where  each  of  them  becomes  navigable, 
to  its  mouth,  shall  be  entirely  free,  and  shall  not,  in 
respect  to  Commerce,  be  prohibited  to  any  one ;  it  being 
understood  that  the  Regulations  established  with  regard 
to  the  Police  of  this  navigation  shall  be  respected,  as 
they  will  be  framed  alike  for  all,  and  as  favourable  as 
possible  to  the  Commerce  of  all  nations." 

Article  CX  provides  that  the  system  for  collection 
of  duties  and  maintenance  of  the  police  u  shall  be,  as 
nearly  as  possible,  the  same  along  the  whole  course  of 
the  River;  and  shall  also  extend,  unless  particular  cir- 
cumstances prevent  it,  to  those  of  its  Branches  and 
Junctions,  which,  in  their  navigable  course,  separate 
or  traverse  different  States." 

The  Scheldt 

By  the  Treaty  of  London,  November  15,  1831, 
between  Great  Britain,  Austria,  France,  Prussia  and 
Russia  and  Belgium,  relating  to  the  separation  of 
Belgium"  from  Holland,  by  Article  IX  it  was  provided 
that  concerning  the  River  Scheldt,  "that  the  pilotage 
and  the  buoying  of  its  channel,  as  well  as  the  conserva- 
tion of  the  channels  of  the  Scheldt  below  Antwerp, 
shall  be  subject  to  a  joint  superintendence;  that  this 
joint  superintendence  shall  be  exercised  by  Commis- 
sioners, to  be  appointed  on  both  sides  for  this  purpose; 
that  moderate  pilotage  dues  shall  be  fixed  by  mutual 
agreement ;  and  that  such  dues  shall  be  the  same  for  the 
Dutch  a<s  for  the  Belgian  Commerce"  (British  and 
Foreign  State  Papers,  1830-31,  p.  653  et  seq.)  By 
Article  X,  "  The  use  of  the  canals  which  traverse  both 
Countries  shall  continue  to  be  free  and  common  to  the 
Inhabitants  of  both." 

The  Niger  and  the  Congo 

The  Treaty  of  Berlin,  February  26,  1885  (Vol.  76, 
British  and  Foreign  State  Papers),  between  Great 
Britain,  Austria-Hungary,  Belgium,  Denmark,  France, 
Germany,  Italy,  the  Netherlands,  Portugal,  Russia, 
Spain,  Sweden,  Norway,  Turkey  ajid  the  United  States, 
respecting  the  affairs  of  Africa,  established  the  freedom 
of  navigation  of  these  rivers,  and  provided  for  the 
creation  (Article  XVII)  of  the  International  Naviga- 
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tion  Commission  of  the  Congo,  which  "tfhall  bo 
charged  with  supervising  the  application  of  the  prin- 
ciples proclaimed  and  perpetuated  (consacres)  by  this 
declaration. 

"In  all  cases  of  difference  arising  relative  to  the 
application  of  the  principles  established  by  the  present 
Declaration,  the  Governments  concerned  may  agree  to 
•  appeal  to  the  good  offices  of  the  International  Commis- 
sion, by  submitting  to  it  an  examination  of  the 
facts  which  shall  have  occasioned  these  differences." 
(Hertslet's  "Commercial  Treaties,"  London,  1890, 
Vol.  XVII.) 

The  Rhine 

By  the  Treaty  of  Vienna,  June  9,  1815  (see  Herts- 
let's  "  Collection  of  Treaties  arid  Conventions  between 
Great  Britain  and  Foreign  Powers,"  Vol.  1,  1827), 
Article  X  of  Annex  16  provided  that  in  order  to  insure 
that  the  navigation  of  the  rivers  along  their  whole 
course,  referred  to  in  the  preceding  article,  "shall  be 
entirely  free,  and  shall  not,  in  respect  to  Commerce, 
be  prohibited  to  any  one  "  and  "  *  *  *  to  establish 
a  perfect  control  over  the  observance  of  the  general 
regulation,  and  to  constitute  an  authority  which  may 
serve  as  a  means  of  communication  between  the  States 
of  the  Rhine  upon  all  subjects  relating  to  Navigation, 
a  Central  Commission  shall  be  appointed."  Each  State 
bordering  on  the  Rhine  (Article  XI)  was  authorized 
to  name  a  commissioner  for  its  formation,  which  was 
to  assemble  regularly  at  Mentz  on  the  1st  of  November 
in  each  year.  (The  Congress  was  representative  of 
Austria,  France,  Great  Britain,  Portugal,  Prussia, 
Russia,  Spain  and  Sweden.)  Article  XII  provided 
that  "  in  order  that  a  permanent  authority  may  exist, 
which,  in  the  absence  of  the  Central  Commission,  may 
superintend  the  observance  of  the  regulation,  and  to 
which  the  merchants  and  boatmen  mav  at  all  times 
refer,  there  shall  be  named  a  Chief  Inspector  and  three 
Deputy  Inspectors."  Articles  XIII,  XIV  and  XV 
provided  in  detail  for  the  manner  of  selection  of  the 
Chief  Inspector  by  the  Central  Commission.  It  was 
provided  that  the  Prussian  commissioner  should  have 
one-third  of  a  certain  number  of  votes,  the  French  com- 
missioner one-sixth,  the  commissioner  of  the  Nether- 
lands one-sixth  and  the  other  German  princes,  excepting 
Prussia,  one-third.  The  appointments  of  the  inspectors 
were  to  be  for  life.  The  Chief  Inspector,  assisted  by 
the  Deputy  Inspectors  (Article  XV),  "are  to  super- 
intend the  fulfillment  of  the  regulation,  and  to  arrange 
everything  relating  to  the  police  of  the  navigation. 
It  will,  therefore,  be  his  right  and  his  duty  to  issue 
orders  on  this  subject  to  the  Offices  for  collecting  duties, 
and  to  communicate  with  the  other  local  authorities  of 
the  States  bordering  on  the  Rhine."  By  Article  XVI, 
the  inspectors  are  to  be  under  the  control  of  the  Central 
Commission,  to  whom  they  must  report,  and  were  sub- 
ject in  all  respects  to  their  superintendence.  And  by 
Article  XVII,  "  The  decisions  of  the  Central  Commis- 
sion shall  be  had  by  an  absolute  majority  of  votes, 
which  shall  be  given  in  perfect  equality;  but  as  its 
members  should  be  considered  as  agents  of  the  States 
of  the  Rhine,  charged  with  making  arrangements  for 
their  mutual  interests,  their  decisions  ghall  not  be  bind- 
ing upon  these  States  until  their  consent  shall  have  been 


given  by  their  Commissioners."  By  Article  XXV11 
provision  is  made  for  the  making  of  detailed  regula- 
tions, as  well  as  for  organizing  "  judicial  authorities 
of  the  First  and  Second  Instance,  and  their  mode  of 
proceeding,"  "the  Police  of  the  ports  for  shipping, 
unloading,  or  shifting  cargoes,"  all  of  which  are  to  be 
framed  by  the  Central  Commission. 

And  by  additional  articles  the  same  principles,  it  was 
stipulated,  should  be  applied  to  the  Neckar,  the  Mayne, 
the  Moselle,  the  Meuse  and  the  Scheldt. 

The   French   Fishing   Rights  at   Newfoundland 

The  ownership  of  Newfoundland  was  at  one  time 
a  matter  of  dispute  between  Great  Britain  and  France. 
By  the  Treaty  of  Utrecht  in  1713,  France  ceded  all 
her  claims  to  Great  Britain,  subject,  however,  to  the 
provision  that  "it  shall  be  allowed  to  the  Subjects  of 
France,  to  catch  fish  and  to  dry  them  on  land,  in  that 
part  only,  and  in  no  other  besides  that,  of  the  said 
Island  of  Newfoundland,  which  stretches  from  the 
place  called  Capo  Bonavista,  to  the  northern  point  of 
the  said  Island,  and  from  thence  running  down  by  the 
western  side,  reaches  as  far  as  the  place  called  Point 
Riche."  By  the  treaty  between  Great  Britain  and 
France  in  1783,  the  territorial  limitations  were 
changed,  and  by  the  Treaty  of  January  14,  1857, 
Article  I  (see  U.  S.  Case,  North  Atlantic  Fisheries 
Case  before  the  Hague  Tribunal,  Vol.  2,  Appendix, 
p.  51  et  seq.)  French  subjects  were  confirmed  in  the 
4 '  exclusive  right  to  fish,  and  to  use  the  strand  for 
fishery  purposes,  during  the  season  elsewhere  specified 
(Article  VIII),  on  the  east  coast  of  Newfoundland, 
from  Cape  St.  John  to  the  Quirpon  Islands.  They 
shall  also  have  the  right  to  fish,  and  to  use  the  strand 
for  fishery  purposes,  during  the  said  season,  to  the 
exclusion  of  British  subjects,  on  the  north  coast  of 
Newfoundland,  from  the  Quirpon  Islands  to  Cape  Nor- 
man; and  on  the  west  coast,  in  and  upon  the  five  fishing- 
harbours  of  Port-au-Choix,  Small  Harbour  (or  Petit 
Port),  Port  au  Port,  Red  Island,  and  Cod  Roy  Island. 
Such  exclusive  fishing,  from  the  Quirpon  Islands  to 
Cape  Norman,  shall  extend  to  a  distance  of  three 
marine  miles  *  *  *  from  *  *  *  and  as  regards 
the  five  harbours,  shall  extend  to  within  a  radius  of 
three  marine  miles  in  all  directions  from  the  centre  of 
each  such  harbour,  but  with  power  to  the  Commis- 
sioners or  Umpire  elsewhere  provided  for  in  this  Con- 
vention to  alter  such  limits  for  each  harbour  in  accord- 
ance with  the  existing  practice."  For  the  enforcement 
of  these  provisions,  the  naval  officers  of  the  French 
Government  (Article  IX)  were  authorized  to  enforce 
"the  said  French  exclusive  rights  of  fishing "  by 
"expulsion  of  vessels  or  boats  attempting  concurrent 
fishing,  in  the  case  of  there  being  no  British  cruizing- 
vessel  in  sight,  or  made  known  to  be  present,  within  a 
distance  of  five  marine  miles."  Article  XVIII  pro- 
vided for  an  arbitration  commission,  consisting  of  one 
commissioner  for  each  Power,  with  provision  for  an 
umpire  to  settle  disputes.  These  treaty  rights  remained 
in  force  and  effect  until  April  8,  1904,  when  France 
limited  her  advantages  in  exchange  for  other  rights  in 
Africa,  retaining,  however,  the  fishing  rights  in  these 
territorial  waters.  (See  2  North  Atlantic  Coast  Fish- 
eries Case,  p.  83  et  seq-) 


Compact  Between  New  York  and  New  Jersey  —  Development  of  Port 


463 


Despagnet,  a  leading  French  writer,  in  his  work, 
"Cours  de  Droit  International  Public,"  1899  (see 
"  Coastal  Waters,"  English  translations  compiled  by 
Borchard,  p.  59),  says: 

"A  state  may  cede  to  another  the  right  of  fishing  in 
territorial  seas,  even  to  the  exclusion  of  its  own 
nationals.  Such  is  the  case  in  Newfoundland.  Although 
fishing  is  free  on  the  Grand  Banks  of  Newfoundland 
situated  in  the  open  sea,  and  although  it  belongs  exclu- 
sively to  the  French  in  the  territorial  waters  of  her 
colonies  of  St.  Pierre  and  Miquelon,  it  is  by  exception 
reserved  to  France  over  a  part  of  the  territorial  waters 
of  Newfoundland,  with  liberty  for  French  fishermen 
to  establish  themselves  exclusively  on  the  portion  of 
the  shore  called,  on  that  account,  the  French  shore,  by 
the  Treaty  of  Utrecht  of  April  11,  1713,  which  ceded 
the  island  to  Great  Britain.  This  reservation  has  been 
confirmed  in  the  treaty  of  Aix-la-Chappelle,  1748,  and 
the  treaty  of  Paris  of  February  10,  1763,  of  Versailles 
of  September  30,  1783,  of  Paris  of  May  30,  1814, 
and  November  20,  1815,  and  in  the  special  convention 
regulating  the  exercise  of  fishing  of  January  14,  1857." 
(Section  422.) 

Rivier,  another  French  writer  (see  Borchard: 
"  Coastal  Waters,"  English  translation,  p.  319),  says: 
il  The  most  well  known  and  important  derogations  from 
the  exclusive  right  of  fishing  in  the  littoral  sea  is  the 
servitude  constituted  in  favor  of  France  by  Article  XIII 
of  the  treaty  of  Utrecht  of  1713,  ceding  Newfoundland 
to  Great  Britain  and  the  servitude  in  favor  of  the 
United  States  in  the  British  waters  off  Newfoundland 
and  Canada." 

The  significant  fact  about  the  French  fishing  rights 
is  that  they  are  rights  in  waters  over  which  Great 
Britain  retains  sovereignty,  which,  during  certain 
periods  of  the  vear,  may  be  exercised  exclusively  by 
Frenchmen. 

Other  Fishery  Cases 

By  Article  XI  of  the  treaty  of  peace  between  Eussia 
and  Japan,  August  23,  September  5,  1905,  Japanese 
subjects  receive  a  concession  of  fishing  rights  in  Rus- 
sian territorial  waters  of  the  Seas  of  Japan,  Okhotsk, 
and  Behring. 

United  States-Canadian  Canals 

By  the  Treaty  of  1871  between  the  United  States 
and  Great  Britain,  the  citizens  of  the  United  States 
are  given  free  use  "  of  the  Welland,  St.  Lawrence,  and 
other  canals  in  the  Dominion  on  terms  of  equality  with 
the  inhabitants  of  the  Dominion ;  and  the  Government 
of  the  United  States  engages  that  the  subjects  of  Her 
Britannic  Majesty  shall  enjoy  the  use  of  the  St.  Clair 
Flats  Canal  on  terms  of  equality  with  the  inhabitants  of 
the  United  States." 

In  our  treaty  with  Great  Britain  (the  reciprocity 
treaty)  of  1854,  "It  is  agreed  that  the  citizens  and 
inhabitants  of  The  United  States  shall  have  the  right 
to  navigate  the  river  St.  Lawrence  and  the  canals  in 
Canada,  used  as  the  means  of  communicating  between 
the  Great  Lakes  and  the  Atlantic  Ocean,  with  their 
vessels,  boats,  and  crafts,  as  fully  and  freely  as  the 
subjects  of  Her  Brittanic  Majesty,  subject  only  to  the 
same  tolls  and  other  assessments  as  now  are  or  may 


hereafter    be    exacted    of    Her    Majesty's    said    sub- 
jects   *    *    * 

"  It  is  further  agreed,  that  British  subjects  shall  have 
the  right  freely  to  navigate  Lake  Michigan  with  their 
vessels,  boats  and  crafts,  so  long  as  the  privilege  of 
navigating  the  river  St.  Lawrence,  secured  to  American 
citizens  by  the  above  clause  of  the  present  Article,  shall 
continue;  and  the  Government  of  The  United  States 
further  engages  to  urge  upon  the  State  Governments 
to  secure  to  the  subjects  of  Her  Britannic  Majesty  the 
use  of  the  several  State  canals  on  terms  of  equality  with 
the  inhabitants  of  The  United  States." 

Nicaragua  Canal 

By  the  treaty  between  the  United  States  and  Nica- 
ragua in  1867  it  was  provided  that:  "The  Republic 
of  Nicaragua  hereby  grants  to  The  United  States,  and 
to  their  citizens  and  property,  the  right  of  transit 
between  the  Atlantic  and  Pacific  Oceans  through  the 
territory  of  that  Republic,  on  any  route  of  communica- 
tion, natural  or  artificial,  whether  by  land  or  water, 
which  may  now  or  hereafter  exist  or  be  constructed 
under  the  authority  of  Nicaragua,  to  be  used  and 
enjoyed  in  the  same  manner  and  upon  equal  terms  by 
both  Republics  and  their  respective  citizens." 

United  States-Mexico  Commission 

In  1896  the  United  States  and  Mexico  referred  to 
ik  The  International  (Water)  Boundary  Commission" 
the  subject  of  the  equitable  distribution  of  the  waters 
of  the  Rio  Grande  (see  Vol.  II,  Department  of  State, 
Proceedings  of  the  International  (Water)  Boundary 
Commission,  U.  S.  and  Mexico,  Treaties  of  1884  and 
1889).  Among  other  things,  the  Commission  was  to 
report  as  to  li  the  best  and  most  feasible  mode,  whether 
through  a  dam  to  be  constructed  across  the  Rio  Grande 
near  El  Paso,  Tex.,  or  otherwise,  of  so  regulating  the 
use  of  the  waters  of  said  river  as  to  secure  to  each 
country  concerned  and  to  its  inhabitants  their  legal 
and  equitable  rights  and  interests  in  said  waters."  On 
November  25,  1896,  after  careful  study,  the  Joint 
Commission  thus  appointed  recommended  to  the  two 
governments  "that  a  treaty  be  entered  into,  as  a  final 
settlement  of  all  questions  past  and  future,  regarding 
the  distribution  of  the  waters  of  the  Rio  Grande." 
This  treaty  was  to  involve  the  ceding  by  the  United 
States  to  Mexico  of  a  small  tract  of  land,  the  construc- 
tion of  a  dam  as  designed  by  joint  engineers,  the  re- 
moval of  railroads  from  the  bed  of  the  proposed  reser- 
voir, the  acquisition  of  land  to  be  submerged,  and 
required  that  the  further  management  of  the  river 
should  be  committed  to  the  management  of  a  mixed 
commission,  who,  after  constructing  the  dam,  should 
provide  for  the  permanent  distribution  of  the  flow, 
one-half,  roughly  speaking,  for  such  use  as  the  Mexican 
Government  might  see  fit  to  apply  it  to,  and  one-half 
as  the  United  States  might  see  fit  to  apply  it.  The 
treaty  between  the  United  States  and  Mexico  of 
March  1,  1889,  provided  that  all  questions  arising  by 
reason  of  the  changes  which  take  place  in  the  beds  of 
the  Rio  Grande  and  the  Colorado  Rivers  should  be  sub- 
mitted "for  examination  and  decision  to  an  Interna- 
tional Boundary  Commission  which  shall  have  exclu- 
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sive  jurisdiction  in  the  case  of  said  differences  or  ques- 
tions." Under  this  power,  the  construction  and  limit 
of  works  undertaken  on  the  Kio  Grande  and  Colorado 
along  the  international  boundary  line  has  been  freely 
exercised,  notably  in  the  case  of  the  Brownsville  and 
Matamoras  jetties  in  1895,  where  the  commission 
recommended  the  construction  of  a  complete  system  of 
defensive  and  counter-defensive  works.  (The  Rio 
Grande  is  a  torrential  stream.  For  the  greater  part 
of  the  year  it  carries  no  great  quantity  of  water.  Then 
come  its  flood  seasons,  which  come  suddenly,  do  not  last 
long  and  pass  away  quickly.  To  check  these  torrential 
flows  "defensive  and  counter-defensive  works "  were 
required.)  The  International  Commission  in  1897 
settled  the  matter  of  the  demarcation  of  the  boundary 
of  the  two  international  bridges  connecting  Eagle  Pass, 
Texas,  and  Ciudad  Porfirio  Diaz,  Coahuila.  It  also 
settled  the  boundary  line  in  the  El  Chamizal  case. 

The  International  Joint  Commission 
(United  States  and  Canada) 

Ex-Senator  Root  and  Ex-Ambassador  Bryce  nego- 
tiated in  1909  the  treaty  relating  to  boundary  waters 
between  the  United  States  and  Canada  which  is  now 
in  full  force  and  operation.  This  treaty  provides 
(Article  I)  that  "the  navigation  of  all  navigable 
boundary  waters  shall  forever  continue  free  and  open 
for  the  purposes  of  commerce  to  the  inhabitants  and 
to  the  ships,  vessels,  and  boats  of  both  countries  equally, 
subject,  however,  to  any  laws  and  regulations  of  either 
country,  within  its  own  territory,  not  inconsistent  with 
such  privilege  of  free  navigation,  and  applying  equally 
and  without  discrimination  to  the  inhabitants,  ships, 
vessels,  and  boats  of  both  countries,"  both  parties,  how- 
ever, reserving  (Article  II)  "the  exclusive  jurisdic- 
tion and  control  over  the  use  and  diversion,  whether 
temporary  or  permanent,  of  all  waters  on  its  own  side 
of  the  line  which  in  their  natural  channels  would  flow 
across  the  boundary  or  into  boundary  waters;  but  it  is 
agreed  that  any  interference  with  or  diversion  from 
their  natural  channel  of  such  waters  on  either  side  of 
the  boundary,  resulting  in  any  injury  on  the  other  side 
of  the  boundary,  shall  give  rise  to  the  same  rights  and 
entitle  the  injured  parties  to  the  same  legal  remedies 
as  if  such  injur)/  took  place  in  the  country  where  such 
diversion  or  interference  occurs." 

By  Article  VII,  "The  nigh  Contracting  Parties 
agree  to  establish  and  maintain  an  International  Joint 
Commission  of  the  United  States  and  Canada,  com- 
posed of  six  commissioners,  three  on  the  part  of  the 
United  States,  appointed  by  the  President  thereof,  and 
three  on  the  part  of  the  United  Kingdom,  appointed 
by  His  Majesty  on  the  recommendation  of  the  Governor 
in  Council  of  the  Dominion  of  Canada." 

By  Article  VIII  the  Commission  is  given  jurisdic- 
tion over  and  is  required  to  pass  upon  all  cases  involv- 
ing the  use  or  obstruction  or  diversion  of  the  waters 
with  respect  to  which,  under  Articles  III  and  TV  of 
the  treaty,  the  approval  of  the  Commission  is  required. 
In  passing  upon  such  cases  the  Commission  is  required 
to  govern  itself  by  the  following  rules  and  principles: 

"  The  High  Contracting  Parties  shall  have,  each  on 
its  own  side  of  the  boundary,  equal  and  similar  rights 


in  the  use  of  the  waters  hereinbefore  defined  as  bound- 
ary waters. 

"  The  following  order  of  precedence  shall  be  observed 
among  the  various  uses  enumerated  hereinafter  for 
these  waters,  and  no  use  shall  be  permitted  which  tends 
materially  to  conflict  with  or  restrain  any  other  use 
which  is  given  preference  over  it  in  this  order  of 
precedence : 

"  (1)  Uses  for  domestic  and  sanitary  purposes; 
"  (2)  Uses  for  navigation,  including  the  service  of 
canals  for  the  purposes  of  navigation; 

"  (3)  Uses  for  power  and  for  irrigation  purposes. 

"  The  foregoing  provisions  shall  not  apply  to  or  dis- 
turb any  existing  uses  of  boundary  waters  on  either 
side  of  the  boundary." 

Furthermore,  and  this  is  of  very  great  practical 
importance  and  of  direct  application  to  our  problem, 
the  Commission  "may  make  its  approval  in  any  case 
conditional  upon  the  construction  of  remedial  or  pro- 
tective works  to  compensate,  so  far  as  possible,  for  the 
particular  use  or  diversion  proposed,  and  in  such  cases 
may  require  that  suitable  and  adequate  provision,  ap- 
proved by  the  Commission,  be  made  for  the  protection 
and  indemnity  against  injury  of  any  interests  on  either 
side  of  the  boundary." 

Pursuant  to  this  treaty,  commissioners  were  ap- 
pointed on  the  part  of  the  United  States  on  March  9, 
1911,  and  on  the  part  of  Canada,  November  10,  1911, 
organized  on  the  10th  of  January,  1912,  and  adopted 
rules  of  procedure  (a  copy  of  which  is  to  be  found  in 
the  library  of  the  Commission).  Under  this  authority, 
the  Commission  has  acted  in  many  cases,  notably  the 
Watrous  Island  Boom  Company  application  for  the 
approval  of  plans  for  a  boom  in  Rainy  River,  the  appli- 
cation of  the  Receiver  of  Michigan  Lake  Superior 
Power  Company  for  approval  of  a  lease  with  the  United 
States  for  diversion  of  water  and  the  construction  of 
compensating  works,  the  application  of  the  Michigan 
Northern  Power  Company  for  diversion  of  waters  of 
St.  Mary's  River  at  Sault  Ste.  Marie,  Michigan,  the 
application  of  the  Algoma  Steel  Corporation,  Limited, 
for  approval  of  the  construction  of  compensating  works 
on  St.  Mary's  River.  Upon  the  hearing  of  the  latter 
application,  the  Chairman,  Hon.  James  A.  Tawney, 
said :  "  *  *  *  the  people  of  no  two  countries  in 
the  world,  except  the  people  of  Canada  and  the  United 
States,  have  the  opportunity  of  appearing  personally 
before  an  international  tribunal  of  any  kind  with 
original  and  final  jurisdiction  in  their  respective 
countries,  as  they  may  and  are  now  doing  in  this  case 

*  *  *  This  tribunal  is  also  unique  because  com- 
posed  of   citizens   of   two   independent   sovereignties. 

*  *  *  Neither  section  of  the  Commission  has  anv 
authority  under  the  treaty  to  act  in  either  country  inde- 
pendent of  the  other.  Each  section  acts  in  conjunction 
with  the  other  as  a  joint  international  organization. 
In  cases  like  the  one  now  before  us  each  member  acts 
as  the  representative  of  both  countries,  or  as  Mr.  Com- 
missioner Gore,  of  Massachusetts,  in  deciding  a  case 
arising  under  the  Jay  treaty  for  the  settlement  of  ques- 
tions growing  out  of  the  War  of  the  Revolution,  well 
said: 

"  'Although  I  am  a  citizen  of  but  one  nation,  I  am 
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constituted  a  judge  of  both.  Each  nation  has  the  same 
right  and  no  greater  right  to  demand  of  me  fidelity 
and  diligence  in  the  examination,  exactness,  and  justice 
of  the  decision/  " 

This  is  precisely  the  attitude  that  we  should  like  a 
Joint  Port  Authority  to  take,  though  receiving  appoint- 
ment, one-half  of  its  members  at  the  hands  of  the 
Governor  of  New  York  and  one-half  at  the  hands  of 
the  Governor  of  New  Jersey.  The  considerations  lead- 
ing to  the  formation  of  this  International  Commission 
are  pertinent  to  our  inquiry.  In  the  opinion  of  the 
Joint  High  Commission  in  the  matter  of  the  com- 
pensating works  in  St.  Mary's  River,  it  said: 

"  Neither  Government  needed  the  aid  of  the  Commis- 
sion to  prevent  it  from  acting  improvidently  in  grant- 
ing persons  or  corporations  authority  to  use,  obstruct, 
or  divert  its  navigable  waters.  They  were  fully  cap- 
able of  taking  care  of  themselves.  But  m  taking  care 
of  themselves  on  their  own  side  of  the  limi,  they  did 
not  always  consider,  or  at  least  did  not  always  ade- 
quately provide  for  taking  care  of,  the  interests  of  their 
neighbor  on  the  other  side  of  the  line.  It  was  this 
feature  of  the  situation  that  led  to  the  establishment 
of  the  International  Joint  Commission.  That  Com- 
mission, so  long  as  the  treaty  remains,  supervises  the 
action  of  either  Government  acting  singly  and  alone  in 
the  matter  of  uses,  obstructions,  or  diversions  of  bound- 
ary waters  authorized  by  it,  but  it  does  so,  not  for  the 
protection  of  the  moving  government,  but  for  the  pro- 
tection of  the  passive  government,  which  may  be  injured 
by  the  energy  of  its  neighbor  acting  within  the  scope 
of  its  municipal  authority,  if  its  power  be  not  scruti- 
nized and  supervised  by  an  impartial  tribunal." 

The  employment  of  a  joint  agency  to  construct 
"compensating  work"  finds  precedential  authority  in 
the  opinion  of  the  Joint  High  Commission  in  the  mat- 
ter of  the  application  of  the  Michigan  Northern  Power 
Company  for  approval  of  diversion  and  use  of  the 
waters  of  the  St.  Mary's  river  on  the  United  States  side 
of  the  international  boundary  at  Sault  Ste.  Marie.  In 
its  opinion  and  order,  the  Joint  High  Commission 
directed  that  compensating  works,  including  power 
canals,  should  be  built  to  maintain  the  level  of  Lake 
Superior,  but  provided  that  "the  operation  of  all  the 
said  works,  canals,  head  gates  and  by-passes  for  the 
above  purposes  shall  be  under  the  direct  control  of 
*  *  *  <  the  board  of  control.'  "  This  board  of  control 
consists  of  two  members,  one  appointed  by  each 
government,  which  board  is  authorized  to  formulate 
the  rules  under  which  the  compensating  works,  the 
power  canals,  their  head  gates  and  by-passes  are  to  be 
operated,  "  so  as  to  secure  as  nearly  as  may  be  the  regu- 
lation of  Lake  Superior  within  the  range  of  monthly 
mean  levels  recommended  and  found  necessary."  In 
this  opinion,  the  Commission  considers  its  power  to 
create  such  boards  of  control  and  finds  that  it  is  not 
only  confirmed  by  the  treaty,  "but  its  existence  is  a 
necessary  concomitant  to  the  carrying  out  of  the  true 
intent  and  purpose  of  the  treaty  in  respect  to  the  pre- 
vention and  settlement  of  disputes  between  the  two 
governments  and  their  people  regarding  the  use  of 
boundary  waters.  Without  this  power  to  approve  con- 
ditionally, in  cases  where  the  proposed  obstructions 
and  diversions  affect  the  rights  and  interests  of  the 


people  on  the  other  side,  the  purpose  of  the  treaty  would 
entirely  fail."  And  the  Commission  adopts  the  lan- 
guage of  Judge  Brown  in  Tucker  v.  Alexandroff  (183 
U.  S.  424)  to  the  effect  that  "  treaties  are  solemn 
engagements  entered  into  between  independent  nations 
for  the  common  development  of  their  interests  and  the 
interests  of  civilization."  Not  only  are  they  designed 
to  avoid  war  and  secure  a  lasting  and  perpetual  peace, 
but  they  are  designed  (as  our  proposal  is  designed)  to 
promote  a  friendly  feeling  between  the  people  of  the 
two  countries  (States).  For  this  reason  "they  should 
be  interpreted  in  that  broad  and  liberal  spirit  which  is 
calculated  to  make  for  the  existence  of  a  perpetual 
amity,  so  far  as  it  can  be  done  without  the  sacrifice  of 
individual  rights  or  of  those  principles  of  personal 
liberty  which  lie  at  the  foundation  of  our  jurispru- 
dence." Accordingly,  the  Joint  High  Commission, 
interpreting  the  treaty  in  this  broad  spirit,  finds 
that  "there  are  no  limitations  Whatsoever  except 
the  judgment  of  the  Commission"  as  to  what  "may 
be  necessary  to  suitably  and  adequately  protect  and 
indemnify  all  interests."  Thus,  to  avoid  any  pos- 
sible injury  to  large  public  and  private  interests 
on  both  sides  of  the  river,  it  established  the  joint 
board  of  control  and  finds  it  "unnecessary  to  con- 
sider the  question  of  whether,  under  the  treaty,  the 
commission  has  or  has  not  administrative  or  executive 
powers*"  It  holds  that  in  exercising  the  judicial 
powers  given  to  it  by  the  treaty,  it  may  make  the  grant 
of  permission  conditional  upon  the  construction  of 
works  to  be  supervised  by  an  international  board  of  con- 
trol. In  its  order  it  provides  that  this  board  of  con- 
trol is  to  be  made  up  of  the  officer  of  the  Corps  of 
Engineers  charged  with  the  improvement  of  the  falls 
of  St.  Mary's  River  on  the  American  side,  and  an  officer 
appointed  by  the  Canadian  Government  It  is  made 
the  duty  of  these  two  "  to  formulate  rules  under  which 
the  compensating  works  and  power  canals  and  their 
head  gates  and  by-passes  shall  be  operated  so  as  to 
secure  as  nearly  as  may  be  the  regulation  of  Lake 
Superior."  And  by  paragraph  17,  in  case  this  board 
cannot  agree,  the  Commission  itself  will  make  the 
decision.  Other  applications,  involving  the  construc- 
tion of  compensating  works,  were  treated  by  the  Com' 
mission  in  the  same  way.  Thus  the  application  of  the 
St.  Croix  Water  Power  Co.,  incorporated  by  C.  203, 
Acts  of  1899,  of  Maine,  and  the  Sprague's  Falls 
Manufacturing  Co.  (Ltd.),  incorporated  2  Edw.  VTI, 
C.  108,  Dom.  Can.,  for  the  construction  of  a  dam 
across  the  St.  Croix  River  at  Grand  Falls,  and  a  power 
canal  to  convey  water  to  a  power  house,  was  approved 
on  condition  that  all  dams,  sluices,  by-passes,  etc.,  shall 
be  "  under  the  direct  control "  of  the  Board  of  Control 
consisting  of  an  officer  to  be  appointed  by  the  Governor- 
General  in  Council  of  Canada  and  one  appointed  by 
the  Secretary  of  War  of  the  United  States,  with  full 
power  to  make  rules,  preserve  records,  and,  in  case  of 
disagreement,  to  refer  the  matter  to  the  Joint  High 
Commission  for  final  decision.  The  remarks  of  Com- 
missioner Magrath  in  concurring  with  the  decision  in 
this  case  have  value  for  us.  He  wishes  to  point  out 
that  "  while  not  strictly  pertinent  to  the  matter  before 
the  commission,  the  practice  by  Governments  of  mak- 
ing grants  of  land  carrying  riparian  rights  in  streams 
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was  initiated  when  these  rights  were  not  looked  upon 
as  being  of  much  value,  and  unfortunately  the  practice 
has  outlived  the  old  condition  of  things.  In  recent 
years,  however,  owing  largely  to  electrical  transmis- 
sion, power  rights  have  acquired  great  importance  and 
may  properly  be  regarded  as  public  utilities.  It  would 
be  well  for  all  Legislatures  of  both  the  United  States 
and  Canada  to  consider  the  desirability  of  retaining 
or  acquiring  these  valuable  assets  for  the  benefit  of  the 
public." 

The  Lake  of  the  Woods  Case 

What  the  Port  of  New  York  is  to  the  States  of  New 
York  and  New  Jersey,  the  watershed  of  the  Lake  of  the 
Woods  is  to  Minnesota,  Manitoba  and  Ontario.     It  is 
1,485  square  miles  in  area,  or  about  400  square  miles 
greater  than  the  State  of  Rhode  Island.     The  entire 
drainage  area  of  the  lake  and  its  tributary  waters  is 
26,750    square    miles,    an    area    5,000    square    miles 
greater  than  Nova  Scotia,  and  greater  than  the  com- 
bined areas  of  New  Hampshire,  Massachusetts,  Rhode 
Island,  Connecticut  and  Delaware.     The  lake  on  the 
map   appears  as  only   a   small   water   between   Lake 
Winnepeg,  Canada,  and  Lake  Superior,  United  States. 
It  is  the  westerly  point  of  the  water  boundary  between 
the  United  States  and  Canada.     But  upon  its  rise  and 
fall  largely  depends  the  commercial  and  agricultural 
prosperity  of  these  communities  in  Canada  and  in  the 
United  States.     In  1895,  settlers  on  the  south  shore 
of  the  lake,  in  Minnesota,  began  to  complain  to  the 
Department  of  the  Interior  that  their  lands  had  been 
submerged  by  high  levels  in  Lake  of  the  Woods,  caused 
by  the  construction  of  a  dam,  and  these  complaints  con* 
tinued  down  to  and  including  1905  and  1906.  The  situa- 
tion having  grown  worse,  and  investigation  having  been 
made  both  by  the  War  Department  of  our  country  and 
a  Canadian  Government  committee,  the  question  was 
raised,  "  what  rights  and  remedies  the  citizens  of  Min- 
nesota will  have"  with  regard  to  "diversion  of  these 
waters"  and  what  corresponding  measures  should  be 
taken  with  a  view  to  the  establishment  of  similar  rights 
and    to    provide    similar    remedies    for    citizens    of 
Canada.     Overtures  were  made  by  the  United  States 
to  Canada  to  submit  these  questions  to  the  International 
Joint  Commission.     It  appeared  that  there  was  doubt 
as  to  whether  or  not  the  Commission  had  jurisdiction, 
and  the  rights  of  the  parties  were  "not  rights  which 
either  now  possess.     They  are  rights  which  belong  to 
their   respective   inhabitants   and,    if  not   voluntarily 
granted,  can  be  acquired  only  for  the  purposes  desired, 
by  and  through  the  exercise  of  the  sovereign  power  to 
take  private  property  for  a  public  use."     After  a  most 
painstaking  engineering  investigation   into  the  whole 
problem,    covering   many   volumes,    the   International 
Joint  High  Commission  recommends  that  for  the  pur- 
pose of  securing  the  most   advantageous  use  of  the 
waters  of  this  entire  watershed,  and  also  from  the  stand- 
point of  a  sound,  comprehensive  international  policy, 
the  International   Joint   Commission   "  be   authorized 
to  exercise  supervision  and  control  over  the  operation 
of  all  dams  and  regulating  works  extending  across  the 
international  boundary    *     *     *  "  And  further,  that, 
"as  a  matter  of  sound  international  policy,  neither 
Government  should  permit  the  permanent  or  temporary 


diversion  out  of  the  watershed  of  any  waters  within  its 
jurisdiction  which  are  tributary  to  the  boundary  waters 
under  consideration,"  and  which  would  result  in  any 
injury  on  the  other  side  of  the  boundary,  without  the 
approval  of  the  International  Joint  Commission,  and 
that  the  decision  of  the  Commission  in  all  such  cases 
be  made  final.     The  Commission  was  required  to  con- 
sider "  by  what  means  or  arrangement  can  the  proper 
construction  and  operation  of  regulating  works  or  a 
system  or  method  of  regulation  be  best  secured  and 
maintained  in  order  to  insure  the  adequate  protection 
and  development  of  all  the  interests  involved  on  both 
sides  of  the  boundary,  with  the  least  possible  damage 
to  all  rights  and  interests,  both  public  and  private."    In 
order  to  accomplish  this  task,  the  American  Commis- 
sioners  recommend   acquisition   of   private   property, 
and   in   their   report  submit   a  definite   plan  of  pro- 
cedure   for    the   exercise   of   the   powers   of   eminent 
domain  in  each  of  the  two  countries  by  which  such 
private    property   may    be    acquired.     They   examine 
into    the    questions    of    law    raised    by   these    recom- 
mendations, and  say  that  the  use  to  which  the  prop- 
erty is  to  be  put  "would  constitute  a  public  use  and 
authorize  the  taking  of  property  for  this  use  under 
the    power   of   eminent   domain    and    expropriation." 
Their  observations  upon   the   value  of  such   a   joint 
undertaking  have  value  to  us.     "The  interdependent 
interests,  the  importance  and  value  to  both  countries 
a/nd    their   people    of   permanently    securing    all    the 
material  advantages  from  the  use  of  these  waters  amd 
preventing  such  use  from  hereafter  being  a  disturbing 
factor  between  the  two  Governments,  are  of  such  'magni- 
tude that  the  rights  acquired  in  respect  thereto  should 
be  permanent  and  irrevocable.     If  acquired  severally 
and  thereafter  held  by  the  Government  acquiring  the 
same  in  trust  for  the  benefit  of  the  other  the  uncer- 
tainty of  tenure  would  seriously  impair  the  stability  of 
these  rights  and  probably  constitute  a  barrier  in  the  way 
of  the  development  of  the  water  powers  of  this  region, 
because  rights  thus  held  could  be  renounced  at  wiU" 
They  also  consider   the  question  of  how  the  parties 
"can  legally  acquire  and  hold,  under  the  jurisdiction 
of  the  other,  these  necessary  vested  rights  in  order  to 
insure  the  satisfactory  maximum  water-power  develop- 
ment in  both  countries  this  region  affords,  and  at  the 
same    time    safeguard    the    rights    and    promote   the 
development    of    the    interests    of    their    respective 
peoples."     They  propound  the  question :    "  Can  a  Stale 
in  its  public  capacity  hold  nonterritoriol  property  in 
another  State  or  can  a  sovereign  State  limit  or  qualify 
its  proprietary  sovereignty  by  permitting  another  State 
to  acquire  amd  hold  property  within  its  territorial  juris- 
diction for  the  use  and  benefit  of  such  other  State  within 
its  jurisdiction  or  for  the  use  and  benefit  of  its  in- 
habitants?"    After  a  careful  review  of  authorities  and 
the  statement  that  "  the  doctrine  here  laid  down  is  sup- 
ported by  all  text  writers  on  international  law,"  they 
say :    "  The  power  of  a  nation  to  restrict  its  proprietary 
sovereignty  by  granting  to   another  nation   the  right 
to  acquire  and  hold  title  to  land  or  vested  rights  or 
easements  therein  the  same  as  if  held  by  a  private  indi- 
vidual can  not  be  questioned.     Lands,  rights,  or  ease- 
ments thus  acquired  are  held,  however,  subject  to  the 
political  sovereignty  of  the  nation  granting  the  right 
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to  hold   the   same."     For   this   statement   they  cite 
Leavenworth  B.  R.  Co.  v.  Howe,  114  U.  S.  525,  538. 
They  are  of  opinion  that  this  doctrine  has  been  "uni- 
versally recognized  and  followed  by  nations  '  time  out 
of  mind'  as  appears  from  their  treaties.     The  grant- 
ing of  this  right,  however,  does  not  involve  or  carry 
with  it  any  surrender  of  political  sovereignty.     That 
remains  unchanged  and  supreme."     Further  consider- 
ing the  question  whether  or  not  the  two  sovereignties 
could  acquire  property  and  thereafter  hold  it  jointly, 
the  American  Commissioners  say :     "  The  rights,  how- 
ever, which  both  parties  must  have  for  this  purpose 
are  not  rights  which  either  now  possess.     They  are 
rights  which  belong  to  their  respective  inhabitants  and, 
if  not  vountarily  granted,  can  be  acquired  only  for  the 
purpose  desired,  by  and  through  the  exercise  of  the 
sovereign  power  to  take  private  property  for  a  public 
use.      Can   this   power,    by    agreement,    be   exercised 
jointly  by  the  high  contracting  parties  for  this  pur- 
pose?"    Recognizing  always  that  whatever  procedure 
is  adopted  must  conform  to  the  fundamental  law  of 
each  nation,   and  since  the  law  in   Canada  and  the 
United  States  emanates  from  the  same  common  source 
and  both  are  protected  under  the  same  or  similar  rules 
—  in  the  United  States  under  a  written  Constitution 
and   in  Canada  under  rules  perhaps  less  rigid,   and 
more  flexible — therefore,   in  their  belief  the  recom- 
mendation should  conform  to  the  requirements  of  the 
Constitution  of  the  United  States.     If  it  so  conforms, 
"  it  will  not  likely  be  found  inconsistent  with  the  laws 
governing    the    taking    of    private    property    in    the 
Dominion     of     Canada."       "The     high     contracting 
parties,"    say    the   American    Commissioners,    "each 
possess  and  may  exercise  the  power  of  eminent  domain 
or  expropriation  in  their  respective  jurisdictions,  for 
their  own  or  the  public  good.     It  follows,  therefore, 
that  in  their  sovereign  capacity,  they  may  by  treaty 
agree  to  do  jointly  and  for  their  mutual  welfare,  in 
their   respective   jurisdictions,    that    which    they    are 
authorized  to  do  severally."     Indeed,  they  find  recog- 
nition of  this  principle  in  the  treaty  under  which  they 
are  acting,  by  which  the  two  nations  have  clothed  the 
Joint  High   Commission  with   "final  jurisdiction  in 
both   countries   in  certain  matters  which   involve  the 
rights,  obligations,  or  interests  of  either  in  relation  to 
the  other,  or  to  the  inhabitants  of  the  other."     There 
is  no  doubt,  therefore,  in  their  opinion,  that  the  two 
countries  may   conclude  a  treaty,   providing  for  the 
institution    of    legal    proceedings    in    either    or    both 
countries  for  the  taking  of  private  property,  provided 
the  purpose  of  the  proposed  taking  is  a  public  use,  and 
that  being  so  "it  is  clearly  within  the  power  of  the 
high  contracting  parties  to  authorize,  by  treaty,  the 
making  of  a  special  administrative  agreement  between 
them  for  the  complete  accomplishment  of  the  purposes 
of  that  treaty  or  of  any  part  thereof."    (These  careful 
observations  of  the  American  Commissioners,  though 
contained  in  a  supplemental  report,  are  in  accord  in 
the  main  with  the  formal  recommendations  for  control 
made  by  the  Joint  Commission.)     This  determination 
by  an  international  commission  of  Canadian  and  Amer- 
ican lawyers,  taking  full  account  of  the  fundamental 
principles   of   the   English   common  law   and   of  the 
limitations  of  the  Federal  Constitution,  seems  to  be  a 


most  convincing  and  satisfactory  precedent  to  guide  us 
in  the  formulation  of  our  treaty. 

The  European  (Danube)  Commission 

Of  all  the  administrative  agencies  that  have  ever  been 
created  for  the  purpose  of  carrying  out  the  common 
purpose  of  several  sovereignties,  especially  in  the  de- 
velopment of  rivers  and  harbors  and  the  improvement 
of  commerce  and  navigation,  none  is  so  instructive  and 
so  valuable  in  experience  as  the  Danube  Commission. 
Two  recent  English  writers — "The  Question  of  the 
Bosphorus  and   Dardanelles"  —  Phillipson  and  Bux- 
ton, London,  1917  —  recommend  as  the  model  for  the 
internationalization  of  the  Bosphorus  and  the  Darda- 
nelles   the    method    of    internationalization    of    the 
Danube.      "In  many  spheres  of  political   and  com- 
mercial activity,"  say  they  (p.  237),  "international 
co-operation  has  conferred  great  benefits  on  all  parties 
concerned."     "  A  system  of  internationalisation  means 
international  co-operation.     It  is,  then,  manifestly  in 
the  interests  of  the  world  at  large  that  every  oppor- 
tunity should   be  seized  for   internationalising  terri- 
tories that  have  given  rise  to  inveterate  disputes,  as  well 
as  waterways  that  are  used  for  general  international 
commerce  and   intercourse.     To  bring  about  the  co- 
operation of  States  in  this  or  that  undertaking  is  to 
promote  the  habit  of  association,  and  to  pave  the  way 
for  a  more  thorough  and  comprehensive  union,  such 
as  is   implied  in  the  establishment  of  a  League  of 
Nations  subject,   in  the  event  of  differences,  to  the 
arbitrament  of  an  International  Court."     The  Euro- 
pean   Commission   for   the   Danube    (p.    241)    "has 
achieved  such  success  that  it  may  be  regarded  as  a 
remarkable  precursor  in  the  art  of  international  govern- 
ment."    The  Danube  played  a  very  important  part  in 
European  policy   and   political   economy  even  before 
the  present  war.     It  traverses   regions   "whose  rich 
agriculture   is   proverbial"    (Le   Danube,    Baicoianu, 
Paris,   1917)    and   its  great  importance  economically 
and  commercially  arises  from  the  diversity  of  the  pro- 
duction along  its  banks.     It  finds  its  source  in  the 
Grand  Duchy  of  Baden,  a  distance  of  thirty  to  forty 
kilometers  from  the  approach  to  the  Rhine  and  about 
500  to  600  kilometers  "  de  la  Mer  du  Nord  "  (North 
Sea).     It  travels  through  Wurtemburg  and  Bavaria, 
its   branch,   the   Enns,    dividing  Lower  from   Upper 
Austria.     It  passes  the  cities  of  Linz  and  Vienna.     It 
then  takes  a  right  oblique  to  the  south  and  goes  through 
the  great  fields  of  Hungary,  passing  Budapest,  divid- 
ing  Slavonia   from    Hungary.      Near   the   Theiss   it 
changes  its  direction  to  the  southeast,  touching  the  city 
of  Semlin,   at  which  point  commences  the   front  of 
Servia.     The  Danube  then  passes  Belgrade  between 
Servia  on  the  south  and  Hungary  on  the  north  and 
enters   Rumania,    nourishing   the   basin  between   the 
Carpathians   and   the   Balkans,    separating   Dobrudja 
from  Bessarabia.     For  a  distance  of  400  kilometers 
it  is  the  frontier  between  Rumania  and  Bulgaria,  and 
enters  the  Black  Sea  through  three  mouths,  the  Kilia, 
Sulina    and    St.    George.      It    travels    through    nine 
countries,     having     a     population     of     52,783,472. 
(Baicoianu.) 

Of  course,  the  improvement  of  the  navigability  of 
the  Danube  is  of  great  importance  to  all  of  the  countries 
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it  traverses,  but  the  Associated  Chambers  of  Commerce 
of  the  United  Kingdom,  addressing  the  Secretary  of 
State  for  Foreign  Affairs,  the  Right  Honorable  Earl 
Granville,  K.  G.,  on  April  27,  1882,  said,  "it  is  o± 
great  importance  to  the  trade  and  commerce  of  this 
country  [Great  Britain]  that  the  navigation  of  the 
River  Danube  should  be  as  free  as  possible,  and  that 
British  ships,  as  well  as  the  vessels  of  other  maritime 
nations,  should  be  allowed  to  move  and  carry  cargo 
to  and  from,  and  between,  all  the  ports  on  that  river 
with  the  same  freedom  and  on  the  same  terms  and 
conditions  as  vessels  belonging  to  States  having  terri- 
tory bordering  on  the  river."  (Parliamentary  Papers, 
1882  Vol.  LXXX,  London,  1882.)  The  tonnage  leav- 
ing Sulina  in  1881  amounted  to  793,454  tons.  The 
annual  receipts  in  1881  were  Fr.  3,448,190,  c.  60. 
The  expenses  were  Fr.  2,606,095,  c.  39.  Statistics  of 
the  expenditure,  debt,  sinking  fund,  etc.,  are  to  be 
found  in  this  volume,  as  well  as  in  Baicoianu.  (See 
also  Encyclopedia  Britannica,  11th  Edition,  title 
^Danube,"  p.  819  et  seq.) 

The  history  of  the  various  European  controversies 
over  the  Danube  is  told  by  Baicoianu  at  length,  and 
an  excellent  map  showing  in  colors  the  several  sovereign 
States  through  which  the  Danube  runs  and  the  effect 
of  the  several  treaties  of  Paris,  1856,  Berlin,  1878, 
and  of  London,  1883,  is  to  be  found  attached  to  the 
book  of  Geffcken  (Berlin,  1883),  "La  Question  du 
Danube." 

The  European  convulsion  of  1853,  resulting  in  the 
Treaty  of  Paris  (1856),  afforded  an  opportunity  for 
the  harmonization  of  the  political  and  economic  ques- 
tions affected  by  the  Danube,  and  a  convenient  group* 
ing  of  a  considerable  number  of  states.  The  principle 
emphasized  by  Grotius  and  expounded  more  fully  by 
Vattel  and  other  jurists,  that  navigation  of  interna- 
tional rivers  should  be  free,  was  proclaimed  in  Novem- 
ber, 1792,  by  the  Provisional  Executive  Council  of 
France  in  regard  to  the  Scheldt.  This  proclamation 
has  been  designated  "the  first  charter  of  contemporary 
fluvial  liberties."  (E.  Engelhardt:  "Du  regime  con- 
ventional des  fleuves  internationaux,"  Paris,  1879.) 
In  1814,  the  Treaty  of  Paris  (Art.  V)  declared  the 
freedom  of  navigation  on  the  Scheldt,  and  on  the  Rhine 
from  the  point  at  which  it  becomes  navigable  to  the  sea. 
The  following  year  the  final  act  of  the  Congress  of 
Vienna  stipulated  that  "the  Powers  whose  States  are 
separated  or  crossed  by  the  same  navigable  River  en- 
gage to  regulate,  by  common  consent,  all  that  regards 
its  navigation."  And  they  agreed  to  the  appointment 
of  a  commission  which  should  assemble  within  six 
months  thereafter  and  which  should  follow  the  basic 
principle  established  by  the  article.  Article  CIX  laid 
down  this  fundamental  principle  and  said  that  "  the 
navigation  of  the  Rivers,  along  their  whole  course,  re- 
ferred to  in  the  preceding  Article,  from  the  point  where 
each  of  them  becomes  navigable,  to  its  mouth,  shall  be 
entirety  free,  and  shall  not,  in  respect  to  Commerce,  be 
prohibited  to  any  one;  it  be^ng  understood  that  the 
Regulations  established  with  regard  to  the  Police  of  this 
navigation  shall  be  respected,  as  they  will  b^  framed 
alike  for  all,  and  as  favourable  as  possible  to  the  Com- 
merce of  all  nations."  Article  CX  provides  that  the 
system  for  collection  of  duties  and  maintenance  of  the 


police  "  shall  be,  as  nearly  as  possible,  the  same  along 
the  whole  course  of  the  River;  and  shall  also  extend, 
unless  particular  circumstances  prevent  it,  to  those  of 
its  Branches  and  Junctions,  which,  in  their  navigable 
course,  separate  or  traverse  different  States." 

To  control  the  navigation,  and  as  a  means  of  com- 
munication between  the  states  of  the  Rhine,  it  was 
agreed  that  a  central  commission  should  be  appointed, 
comprising  delegates  named  by  the  various  bordering 
states.  The  Treaty  of  Paris  come  to  between  Great 
Britain,  Austria,  France,  Prussia,  Russia,  Sardinia 
and  Turkey  (March  30,  1856)  provided  as  follows: 

"Art.  XV.  The  Act  of  the  Congress  of  Vienna  hav- 
ing established  the  principles  intended  to  regulate  the 
Navigation  of  Rivers  which  separate  or  traverse  dif- 
ferent States,  the  Contracting  Powers  stipulate  among 
themselves  that  those  principles  shall  in  future  be 
equally  applied  to  the  Danube  and  its  Mouths.  They 
declare  that  its  arrangement  henceforth  forms  a  pail 
of  the  Public  Law  of  Europe,  and  take  it  under  their 
Guarantee. 

"  The  navigation  of  the  Danube  cannot  be  subjected 
to  any  impediment  or  charge  not  expressly  provided  for 
by  the  Stipulations  contained  in  the  following  Articles : 
In  consequence,  there  shall  not  be  levied  any  Toll 
founded  solely  upon  the  fact  of  the  Navigation  of  the 
River,  nor  any  Duty  upon  the  Goods  which  may  be  on 
board  of  Vessels.  The  Regulations  of  Police  and  of 
Quarantine  to  be  established  for  the  safety  of  the 
States  separated  or  traversed  by  that  River,  shall  be 
so  framed  as  to  facilitate,  as  much  as  possible,  the  pas- 
sage of  Vessels.  With  the  exception  of  such  Regula- 
tions, no  obstacle  whatever  shall  be  opposed  to  Free 
Navigation. 

"Article  XVI.  With  the  view  to  carry  out  the 
arrangements  of  the  preceding  Article,  a  Commission, 
in  which  Great  Britain,  Austria,  France,  Prussia, 
Russia,  Sardinia,  and  Turkey,  shall  each  be  repre- 
sented by  one  delegate,  shall  be  charged  to  designate 
and  to  cause  to  be  executed  the  Works  necessary  below 
Iskatcha,  to  clear  the  Mouths  of  the  Danube,  as  wc-ll  as 
the  neighboring  parts  of  the  Sea,  from  the  sands  and 
other  impediments  which  obstruct  them,  in  order  to  put 
that  part  of  the  River  and  the  said  parts  of  the  Sea 
in  the  best  possible  state  for  Navigation. 

"  In  order  to  cover  the  Expenses  of  such  Works,  as 
well  as  of  the  establishments  intended  to  secure  and 
to  facilitate  the  Navigation  at  the  Mouths  of  the 
Danube,  fixed  Duties,  of  a  suitable  rate,  settled  by  the 
Commission  by  a  majority  of  votes,  may  be  levied,  on 
the  express  condition  that,  in  this  respect  as  in  every 
other,  the  Flags  of  all  Nations  shall  be  treated  on  the 
footing  of  perfect    equality." 

By  Article  XVII  a  commission  is  established  to  be 
composed  of  delegates  from  Austria,  Bavaria,  the  Sub- 
lime Porte,  and  Wurtemburg  (one  for  each  of  these 
Powers),  to  whom  are  to  be  added  commissioners  from 
the  three  Danubian  Principalities,  which  nomination 
shall  have  been  approved  by  the  Porta  "  This  Com- 
mission, which  shall  be  permanent:  1,  Shall  prepare 
Regulations  of  Navigation  and  River  Police;  2,  Shall 
remove  the  impediments,  of  whatever  nature  they  may 
be,  which  still  prevent  the  application  to  the  Danube 
of  the  Arrangements  of  the  Treaty  of  Vienna;  3,  Shall 
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order  and  cause  to  be  executed  the  necessary  Worto 
throughout  the  whole  course  of  the  River ;  and  4.  Shall, 
after  the  dissolution  of  the  European  Commission,  see 
to  maintaining  the  Mouths  of  the  Danube  and  the 
neighboring  parts  of  the  Sea  in  a  navigable  state." 

"Art.  XVIII.  It  is  understood  that  the  European 
Commission  shall  have  completed  its  task,  and  that 
the  River  Commission  shall  have  finished  the  Works 
described  in  the  preceding  Article,  under  Nos.  1  and  2, 
within  the  period  of  two  years.  The  signing  Powers 
assembled  in  Conference  having  been  informed  of  that 
fact,  shall,  after  having  placed  it  on  record,  pronounce 
the  Dissolution  of  the  European  Commission,  and  from 
that  time  the  permanent  River  Commission  shall  enjoy 
the  same  powers  as  those  with  which  the  European 
Commission  shall  have  until  then  been  vested. 

"Art.  XIX.  In  order  to  insure  the  execution  of  the 
Regulations  which  ehall  have  been  established  by  com- 
mon agreement,  in  conformity  with  the  principles  above 
declared,  each  of  the  Contracting  Powers  shall  have 
the  right  to  station,  at  all  times,  Two  Light  Vessels 
at  the  Mouths  of  the  Danube." 

In  1865,  the  European  Commission  created  by  the 
treaties  (see  Vol.  XII,  Hertslet's  "  Treaties,"  p.  884) 
having  succeeded  "  after  nine  years'  work  in  realizing 
important  improvements  in  the  system  of  navigation  — >- 
notably,  by  the  construction  of  two  piers  at  the  mouth 
of  the*  Sulina  branch,  which  have  had  the  effect  of 
admitting  into  this  ambouchute  vessels  of  a  large 
draught  of  water — by  the  execution  of  works  of  cor- 
rection and  cleansing  in  the  course  of  the  same  branch 
—  by  raising  wrecks,  and  establishing  a  system  of 
buoys  —  by  the  erection  of  a  lighthouse  at  the  mouth 
of  the  St.  George — by  the  institution  of  a  regular  life 
boat  service,  and  by  the  creation  of  a  seaman's  hospital 
at  Sulina — lastly,  by  the  provisional  regulation  of 
the  different  services  connected  with  the  navigation 
between  Iskatcha  and  the  sea ;  "  the  Powers,  represent- 
ing Great  Britain,  Austria,  France,  Italy,  Prussia, 
Russia  and  Turkey,  do  ratify  and  establish  the  rights 
of  the  parties  by  the  succeeding  articles.  Article  I 
provides  that  all  the  works  and  establishments  "shall 
continue  to  be  devoted  exclusively  to  the  use  of  the 
navigation  of  the  Danube,  and  can  never  be  turned 
aside  from  this  object  for  any  motive  whatever ;  to  this 
end  they  are  placed  under  the  guarantee  and  protection 
of  hiiernatiowil  law/'  By  the  same  Article^  the  Euro- 
pean Commission  "  shall  continue  charged,  to  the  exclu- 
sion of  all  interference  whatever,  to  administer  these 
works  and  establishments  for  the  advantage  of  the  navi- 
gation, to  watch  over  their  maintenance  and  preserva- 
tion, and  to  give  to  them  all  the  development  that  the 
requirements  of  the  navigation  may  demand.15  By 
Article  IT  there  is  "  specially  reserved  to  the  European 
Commission,  or  to  the  authority  that  shall  succeed  it, 
the  power  to  design  and  cause  to  be  carried  Out  all  the 
works  that  may  be  deemed  necessary,  in  the  event  of 
its  being  wished  to  render  permanent  the  improve- 
ments, until  now  of  a  temporary  character,  in  the 
branch  and  at  the  mouth  of  the  Sulina,  and  to  prolong 
the  piers  at  this  mouth  according  as  the  state  of  the 
Bar  Channel  may  require  it." 

By  Article  VI  it  is  provided  "  that  on  neither  bank 
of  the  river,  either  in  the  port  of  Sulina  or  St.  George, 


shall  there  be  constructed  either  by  the  territorial 
authorities,  by  commercial  or  navigation  companies, 
or  by  private  individuals,  any  landing  jetties,  quays, 
or  other  establishments  of  the  same  nature,  of  which 
the  plans  have  not  been  communicated  to  the  European 
Commission,  and  recognized  as  being  in  conformity 
with  the  general  plan  of  the  quays,  and  as  tending  in 
no  wise  to  compromise  the  effect  of  the  work*  of 
improvement." 

By  Article  VIII  administrative  power  is  vested  in 
an  Inspector-General  of  t!he  Lower  Danube  and  the 
Captain  of  the  Port  of  Sulina.  Annexed  to  these 
articles  is  a  code  governing  the  policing  of  the  Sulina 
Roads  and  Port,  regulations  for  vessels  crossing  and 
passing  one  another,  towage  rules,  discharge  of  ballast, 
lighterage,  etc.,  etc.,  with  a  chapter  of  penalties  re- 
sembling a  very  substantial  section  of  our  Penal  Code. 
Phillipson  and  Buxton  ("The  Question  of  the  Boa- 
phorus  and  Dardanelles,"  p.  245)  say  that  this  institu- 
tion is  "unprecedented  in  international  law  and  usage" 
and  is  "  a  kind  of  European  syndicate,  enjoying  prac- 
tically full  independence  and  exercising  many  func- 
tions attaching  to  sovereignty."  Demorgny,  a  French 
writer  ("La  Question  du  Danube,"  Paris,  liil, 
p.  176)  also  refers  to  this  Commission  as  a  sort  of 
temporary  embodiment  of  sovereignty  granted  to  it 
in  the  interest  of  humanity  in  general,  having  admin- 
istrative, executive,  legislative  and  judicial  power. 
Say  Phillipson  and  Buxton:  "Indeed  *  *  *  in 
many  respects  [it]  is  in  the  position  of  an  autonomous 
State."  It  is  not  amenable  to  the  jurisdiction  of 
Rumania,  through  whose  territory  it  goes.  It  may 
negotiate  without  intermediary  with  neighboring 
states.  It  has  a  treasury  derived  from  the  tolls  which 
it  collects  for  the  use  of  the  Works  which  it  has  biiilt. 
It  publishes  its  budget  in  every  country  that  it  repre* 
sents.  It  possesses  a  flotilla  which  flies  its  own  dis- 
tinctive flag.  It  may  contract  loans  and  dispose  of 
lands.  It  is  both  a  deliberative  and  an  executive  body. 
It  has  the  power  to  examine  toy  matter  whatever  relat- 
ing to  navigation  on  the  Danube  and  legislates  police 
regulations,  shipping  rules,  tariff  scales,  plans  of  nefcea- 
sary  works,  etc.,  and  its  resolutions  c&rried  by  a 
majority  of  votes  become  law.  As  an  executive  body 
it  carries  its  qwii  decisions  into  operation.  To  accom- 
plish this,  it  employs  a  staff  of  specialists.  It  punishes 
violations  of  its  own  rules  and  regulations,  and  as  a 
supreme  tribunal  reviews  the  judgments  pronounced 
by  the  Navigation  Inspector  or  the  Superintendent  of 
the  Port  of  Sulina,  who  are  the  judges  of  first  instance. 
The  light  vessels  of  the  Powers  stationed  at  the  mouth 
of  the  Danube  are  the  police  force  to  secure  the  execu- 
tion of  the  legislative,  executive  and  judicial  decisions 
of  this  Commission. 

In  1885,  as  we  have  seen,  the  tvorks  and  establish- 
ments of  the  Commission  were  declared  to  be  neutral- 
ized so  as  to  be  immune  from  attack  in  cdsfe  of  war. 
At  the  Conference  in  Paris  in  1866,  its  term  was 
extended  for  five  years.  By  the  Treaty  of.  London, 
1871,  Russia  was  allowed  to  maintain  a  fleet  in  the 
Blade  Sea,  but  the  neutrality  of  the  European  Com- 
mission was  protected  by  additional  guarantees.  Its 
powers  were  then  extended,  also,  for  twelve  ydafg.  Ill 
the  Russo^Turkish  War  of  1877,  the  operations  of  the 
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belligerents  interfered  with  the  free  navigation  of  the 
Danube,  and  complaints  were  made  against  them,  but 
it  seems  to  have  been  held  that  the  transactions  relating 
to  the  river  did  not  entirely  make  of  it  a  neutral  zone 
and  imposed  upon  belligerents  merely  the  duty  to  re- 
spect the  works  and  establishments  of  the  Commis- 
sion, to  impede  the  navigation  as  little  as  possible,  and 
to  restore  it  as  quickly  as  possible  in  case  of  any  inter- 
ference with  it.  Nevertheless,  by  the  treaty  of  Berlin 
of  1878,  all  fortresses  between  the  Iron  Gates  and  the 
sea  were  to  be  demolished,  no  new  ones  were  to  be  con- 
structed, and  within  these  limits  no  warships  other 
than  light  vessels  used  for  police  and  custom  purposes 
were  to  navigate  the  river.  At  this  time  Rumania, 
having  been  made  independent,  was  given  representa- 
tion in  the  Commission  and  its  sphere  of  operations 
was  extended  to  Galatz.  By  the  subsequent  treaties 
of  1883  and  1904,  the  authority  of  the  Commission 
was  renewed  and  enlarged.  By  the  treaty  of  1904, 
provision  was  made  for  its  continuance  for  successive 
periods  of  three  years,  but  reserved  to  each  of  the  eight 
States  represented  the  right  to  dissolve  the  treaty  by 
giving  notice  a  year  before  the  termination  of  the 
triennial  period. 

Germany  during  the  recent  war,  having  subjugated 
Rumania,  negotiated  a  "  peace "  by  which  she  elimin- 
ated entirely  the  Entente  Powers  from  any  further  par- 
ticipation in  the  Danube  Commission,  changed  the  Con*- 
mission  into  the  "  Danube  Mouth  Commission,"  con- 
tinuing it  "  as  a  permanent  institution  with  the  powers, 
privileges,  and  obligations  hitherto  appertaining  to  it," 
but  limiting  its  organization  to  "  representatives  of  the 
States  situated  on  the  Danube  or  the  European  coasts 
of  the  Black  Sea."  (See  Treaty  of  Bucharest,  signed 
May  7th,  in  "  The  New  Europe,"  Vol.  VII,  No.  85, 
May  30,  1918,  at  p.  166.)  On  the  19th  of  May  the 
Entente  Ministers  informed  the  Rumanian  Government 
that  they  did  not  recognize  that  portion  of  the  treaty 
which  dealt  with  the  navigation  of  the  Danube  (idem, 
p.  166).  Nevertheless,  even  Germany  recognizes  the 
principle  and  effectiveness  of  internationalization  of 
ports  and  rivers  in  this  Treaty  of  Bucharest.  The 
system  and  method  is  continued;  though  the  participat- 
ing  Powers  are  changed. 

Sir  Charles  Hartley,  Chief  Engineer  of  the  Euro- 
pean Danube  Commission  from  1856  to  1907,  in  a 
paper  contributed  to  the  Institution  of  Civil  Engineers 
in  1873  (Vol.  XXXVI)  (sec  Encyclopedia  Britan- 
nica,  11th  edition,  title  "Danube,"  p.  822)  gave  a 
graphic  description  of  the  state  of  the  Sulina  mouth 
when  the  Commission  began  its  work  in  1856.  "The 
entrance  to  the  Sulina  branch,"  said  he,  "was  a  wild 
open  seaboard  strewn  with  wrecks,  the  hulls  and  masts 
of  which,  sticking  out  of  the  submerged  sandbanks, 
gave  to  mariners  the  only  guide  where  the  deepest 
channel  was  to  be  found.  The  depth  of  the  channel 
varied  from  7  to  11  feet,  and  was  rarely  more  than 
9  feet. 

"The  site  now  occupied  by  wide  quays  extending 
several  miles  in  length  was  then  entirely  covered  with 
water  when  the  sea  rose  a  few  inches  above  ordinary 
level,  and  that  even  in  a  perfect  calm;  the  banks  of 
the  river  near  the  mouth  were  onlv  indicated  bv  clusters 
of  wretched  hovels  built  on  piles  and  bv  narrow  patches 


of  sand  skirted  by  tall  weeds,  the  only  vegetable  product 
of  the  vast  swamps  beyond." 

Prior  to  the  time  when  the  great  improvements  were 
made  an  average  of  only  2,000  vessels,  with  a  tonnage 
capacity  of  400,000  tons,  visited  the  Danube,  and  of 
this  number  more  than  three-fourths  loaded  either  the 
whole  or  part  of  their  cargoes  from  lighters  in  the 
Sulina  roadstead,  where,  "lying  off  a  lee  shore,  they 
were  frequently  exposed  to  the  greatest  danger." 
"Shipwrecks,"  says  Sir  Charles  Hartley,  "were  of 
common  occurrence,  and  occasionally  the  number  of 
disasters  was  appalling.  One  dark  winter  night  in 
1855,  during  a  terrific  gale,  24  sailing  ships  and  60 
lighters  went  ashore  off  the  mouth  and  upwards  of 
300  persons  perished."  The  method  by  which  all  of 
the  improvements  have  been  made  was  by  levying  tolls 
upon  the  vessels  entering  the  Danube.  By  the  Treaty 
of  Galatz,  April  30,  1SG8,  Great  Britain,  Austria. 
France,  Italy,  Prussia  and  Turkey  agreed  to  contract 
a  loan  for  the  completion  of  the  works  at  Galatz.  This 
loan  was  not  to  exceed  £135,000.  This  loan  was  made 
September  29,  1868,  through  Messrs.  Bischoffsheim 
and  Goldschmidt,  and  was  paid  off  in  full  prior  to 
January  15,  1884,  all  the  nations  interested  in  guaran- 
teeing the  loan  being  thus  relieved  of  further  liability. 
(See  Declaration  by  Percy  Sanderson,  Her  Majesty's 
Commissioner  for  the  Danube,  Vol.  XVII,  Hertslet's 
"Commercial  Treaties,"  p.  1039.)  The  Comjnission 
now  has  an  average  annual  income  of  about  £80,000 
derived  from  taxes  paid  by  ships  when  leaving  the 
river.  The  normal  annual  expenditure  amounts  to 
£56,000,  while  £24,000  is  generally  allotted  to  extra- 
ordinary works,  such  as  new  cuttings.  (See  Encyclo- 
paedia Britannica,  11th  edition,  title  "  Danube."  p. 
823.)  Between  1857  and  1905  over  one  and  three- 
quarter  million  pounds  sterling  were  spent  on  engineer- 
ing works,  including  the  construction  of  quays,  light- 
houses, workshops  and  buildings,  and  from  being  a 
collection  of  mud  hovels  Sulina  has  grown  into  a  town 
of  5,000  inhabitants,  has  a  well  organized  hospital 
where  all  merchant  sailors  receive  gratuitous  treat- 
ment, lighthouses,  quays,  floating  elevators.  find  an 
efficient  pilot  service,  which  all  combine  to  make  Sulina 
"a  first-class  port."  (See  Encyclopaedia  Bri+annica, 
11th  edition,  title  "Danube,"  p.   823.) 

Other  Examples   of  International  Government 

Reinsch,  in  his  "Public  International  Unions" 
(Ginn  &  Co.,  1911),  says:  "*  *  *  the  realm  of 
international  organization  :s  an  accomplished  fact." 
(Introduction,  p.  4.)  At  that  time  (1911)  there  were 
already  in  existence  over  forty-five  public  international 
unions  composed  of  states,  of  which  thirty  are  pro- 
vided with  bureaus  or  commissions.  These  include 
unions  for  postal  and  telegraphic  communications,  and 
for  improvement  in  the  means  and  methods  employed 
by  them.  "International  cooperation,"  says  Reinsch, 
"has  become  an  absolute  necessity  to  States,  along  all 
the  various  lines  of  national  enterprise."  Again  (p. 
137),  Reinsch  says:  " International  co-operation  may, 
in  the  present  state  of  our  civilization,  he  represented 
rttf  an  rfhtral  flnhf-  "No  State  has  the  right,  by  stub- 
l>orn  aloofness,     *     *     *     to  exclude*  its  citizens  from 
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the  advantages  of  civilization.  But  this  ethical  duty 
is  reenforced  by  a  very  practical  necessity,  which  is 
plain  to  any  common-sense  administration." 

"International  Government"  (1916),' a  recent  book 
written  for  the  purpose  of  establishing  the  practicabil- 
ity of  an  international  authority  to  settle  points  of  dif- 
ference among  nations,  consists  of  a  study  made  by 
L.  S.  Woolf  and  a  committee  of  the  Fabian  Society, 
with  an  introduction  by  Bernard  Shaw.  Part  II  gives 
many .  examples  of  the  internationalization  of  admin- 
istration, reviewing  the  theory  and  experience  of  the 
Universal  Postal  Union,,  the  Telegraphic  Union,  the 
international  control  of  wireless,  of  railways,  of  other 
m earns  of  communication,  the  international  regulation 
of  public  health  and  the  prevention  of  epidemic  dis- 
eases, of  intertuUioncd  monetary  unions,  sugar  commis- 
sions, etc.,  etc. 

It  would  unduly  lengthen  this  report  to  discuss  in 
detail  the  various  legal  phases  of  the  instrumentalities 
that  have  been  devised  by  governments,  legislative, 
executive  and  judicial,  to  effect  a  common  purpose. 
It  has  not  been  the  purpose  to  make  a  complete  resumfi 
of  all  precedents  upon  the  subject,  but  to  make  clear 
the  legal  theory  and  to  cull  those  special  precedents  that 
have  value  in  the  framing  of  our  interstate  treaty  and, 
in  addition,  perhaps  fix  guideposts  for  the  determina- 
tion of  legal  controverts  that  may  hereafter  arise. 

We  shall  now  briefly  review  the  provisions  of  the 
Transportation  Act  of  1920  which  bear  upon  our 
problem. 

» 

Provisions  of  the  Transportation  Act  of  1920, 
Esch-Oummins  Bill.  Public  No.  152.  6fmi 
Cong.     Approved  Feb.  28,  1920. 

Under  subdivision  "0"  of  subsection  15  of  sec- 
tion 402  of  the  Interstate  Commerce  Act,  as  amended 
by  section  402  of  the  Transportation  Act,  the  Interstate 
Commerce  Commission  is  now  authorized  "to  require 
such  joint  or  common  use  of  terminals,  including  mairir 
line  track  or  tracks  for  a  reasonable  distance  outside  of 
such  terminals,  as  in  its  opinion  will  best  meet  the 
emergency  and  serve  the  public  interest,  and  upon  such 
terms  as  between  the  carriers  as  they  mcuy  agree  upon, 
or,  in  the  event  of  their  disagreement,  as  the  Commis- 
sion majy  after  subsequent  hearing  find  to  be  just  and 
reasonable"  and  under  subsection  16  the  Commission 
may  "make  such  just  and  reasonable  directions  with 
respect  to  the  handling,  routing,  and  movement  of  the 
traffic  of  such  carrier  and  its  distribution  over  other 
lines  of  roads,  as  in  the  opinion  of  the  Commission  will 
best  promote  the  service  in  the  interest  of  the  public 
and  the  commerce  of  the  people,  and  upon  such  terms 
as  between  the  carriers  as  they  may  agree  upon,  or,  in 
the  event  of  their  disagreement,  as  the  Commission 
may  after  subsequent  hearing  find  to  be  just  and  reason- 
able," and  section  3  of  the  Interstate  Commerce  Act, 
subdivision  4,  has  been  further  amended  so  that  "if 
the  Commission  finds  it  to  be  in  the  public  interest 
and  to  be  practicable,  without  substantially  impairing 
the  ability  of  a  carrier  owning  or  entitled  to  the  enjoy- 
ment of  terminal  facilities  to  handle  its  oum  business, 
if  shall  have  power  to  require  the  use  of  any  such  ter- 
mhuil  facilities.  Including  main  line  track  or  tracks  for 


a  reasonable  distance  outside  of  such  terminal,  of  amy 
carrier,  by  another  carrier  or  other  carriers,  on  such 
terms  and  for  such  compensation  as  the  carriers  affected 
may  agree  upon,  or,  in  the  event  of  a  failure  to  agree, 
as  the  Commission  may  fix  as  just  and  reasonable  for 
the  use  so  required,  to  be  ascertained  on  the  principle 
controlling  compensation  in  condemnation  proceedings. 
Such  Compensation  shall  be  paid  or  adequately  secured 
before  the  enjoyment  of  the  use  may  be  commenced. 
If  under  this  paragraph  the  use  of  such  terminal  facili- 
ties of  any  carrier  is  required  to  be  given  to  another 
carrier  or  other  carriers,  and  the  carrier  whose  terminal 
facilities  are  required  to  be  so  used  is  not  satisfied  with 
the  terms  fixed  for  such  use,  or  if  the  amount  of  com- 
pensation  so  fixed  is  not  duly  and  promptly  paid,  the 
carrier  whose  terminal  facilities  have  thus  been 
required  to  be  given  to  another  carrier  or  other  carriers 
shall  be  entitled  to  recover,  by  suit  or  action  against 
such  other  carrier  or  carriers,  proper  damages  for  any 
injuries  sustained  by  it  as  the  result  of  compliance  with 
such  requirement,  or  just  compensation  for  such  use, 
or  both,  as  the  case  may  be" 

Under  section  412  of  the  Transportation  Act,  the 
two  paragraphs  under  subdivision  "a"  of  the  thir- 
teenth paragraph  of  section  6  of  the  Interstate  Com- 
merce Act  are  amended  so  as  to  read  as  follows : 

"(a)  To  establish  physical  connection  between  the 
lines  of  the  rail  carrier  and  the  dock  at  which  inter- 
change of  passengers  or  property  is  to  be  made  by 
directing  the  rail  carrier  to  make  suitable  connection 
between  its  line  and  a  track  or  tracks  which  have  been 
constructed  from  the  dock  to  the  limits  of  the  railroad 
right  of  way,  or  by  directing  either  or  both  the  rail  and 
water  carrier,  individually  or  in  connection  with  one 
another,  to  construct  and  connect  with  the  lines  of  the 
rail  carrier  a  track  or  tracks  to  the  dock.  The  Com- 
mission shall  have  full  authority  to  determine  and  pre- 
scribe the  terms  and  conditions  upon  which  these  con- 
necting tracks  shall  be  operated,  and  it  may,  either  in 
the  construction  or  the  operation  of  such  tracks,  deter- 
mine what  sum  shall  be  paid  to  or  by  either  carrier: 
Provided*  That  construction  required  by  the  CommiRr 
sion  under  the  provisions  of  this  paragraph  shall  be 
subject  to  the  same  restrictions  as  to  findings  of  public 
convenience  and  necessity  and  other  matters  as  is 
construction  required  under  section  1  of  this  Act." 

Under  section  413  of  the  act,  paragraph  "c"  of  the 
thirteenth  paragraph  of  section  6  of  the  Interstate  Com- 
merce Act  is  amended  to  read  as  follows : 

"(c)  To  establish  proportional  rates,  or  maximum, 
or  minimum,  or  maximum  and  minimum  proportional 
rates,  by  rail  to  and  from  the  ports  to  which  the  traffic 
is  brought,  or  from  which  it  is  taken  by  the  water  car- 
rier, and  to  determine  to  what  traffic  and  in  connection 
with  what  vessels  and  upon  what  terms  and  conditions 
such  rates  shall  apply.  By  proportional  rates  are 
meant  those  which  differ  from  the  corresponding  local 
rates  to  and  from  the  port  and  which  apply  only  to 
traffic  which  has  been  brought  to  the  port  or  is  carried 
from  the  port  by  a  common  carrier  by  water." 

In  the  power  to  regulate  rates  under  section  422  of 
the  Transportation  Act,  a  new  section  15-a  is  added, 
by  which  the  power  to  fix  rates  expressly  excludes  inter 
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alia  "any  belt  line  railroad,  terminal  switching  rail- 
road, or  other  terminal  facility,  owned  exclusively,  and 
maintained,  operated  and  controlled  by  any  State  or 
political  subdivision  thereof." 

Section  500  of  the  act  provides  as  follows : 
"It  is  hereby  declared  to  be  the  policy  of  Congress 
to  promote,  encourage,  and  develop  water  transporta- 
tion, service^  and  facilities  in  connection  with  the 
commerce  of  the  United  States,  and  to  foster  and  pre- 
serve in  full  vigor  both  rail  and  water  transportation. 
"  I*  shall  be  the  duty  of  the  Secretary  of  War,  with 
the  object  of  promoting,  encouraging,  and  developing 
itiland  Waterway  transportation  facilities  in  connection 
with  the  commerce  of  the  United  States,  to  investigate 
the  appropriate  types  of  boats  suitable  for  different 
classes  of  such  Waterways ;  to  investigate  the  subject  of 
water  terminals,  both  for  vnhmd  waterway  traffic  and 
for  through  traffic  by  water  amd  rail,  including  the 
necessary  docks,  warehouses,  apparatus,  equipment, 
and  appliarwes  in  connection  therewith,  and  also  rail- 
road spurs  afid  switches  connecting  with  such  terminals, 
with  a  view  to  devising  the  types  most  appropriate  for 
different  locations,  amd  for  the  more  expeditious  and 


economical  transfer  or  interchange  of  passengers  or 
property  between  carriers  by  water  and  carriers  by  rail; 
io  advise  with  communities,  cities,  and  towns  regarding 
the  appropriate  location  of  such  terminals,  and  to 
co-operate  with  them  in  the  preparation  of  plans  for 
suitable  terminal  facilities;  to  investigate  the  existing 
status  of  water  transportation  upon  the  different  inland 
waterways  of  the  country,  with  a  view  to  determining 
whether  such  waterways  are  being  utilized  to  the  extent 
of  their  capacity,  and  to  what  extent  they  are  meeting 
the  demands  of  traffic,  and  whether  the  water  carriers 
utilizing  such  wdtertvays  are  interchanging  traffic  with 
the  railroads;  and  to  investigate  my  other  matter  that 
may  tend  to  promote  and  encourage  inland  water  trans- 
portation. It  shall  also  be  the  province  and  duty  of 
the  Secretary  of  War  to  compile,  publish  and  distribute, 
from  time  to  time,  such  useful  statistics,  data,  and 
information  concerning  transportation  on  inland  water- 
ways ss  he  may  deem  to  be  of  value  to  the  commercial 
interests  of  the  country. 

"  The  words  '  inland  waterway '  as  used  in  this  sec- 
tion shall  be  construed  to  include  the  Great  Lakes." 


APPENDIX  A 

Tentative  Draft  of  Supplementary  and  Amendatory  Treaty   Between  New  York  and 

New  Jersey  as  presented  for  public  discussion  December,  1918 

hereinafter  enumerated  (for  brevity  hereinafter 
referred  to  as  the  "Port  Authority"). 

Article  IV.  The  Port  Authority  shall  consist  of 
six  commissioners  —  three  from  the  state  of  New  York 
and  three  from  the  state  of  New  Jersey,  the  New  York 
members  to  be  chosen  by  the  state  of  New  York  and 
the  New  Jersey  members  to  be  chosen  by  the  state  of 
New  Jersey  in  the  manner  and  for  the  terms  fixed  and 
determined  by  the  legislature  of  each  state  respectively; 
but  unless  and  until  otherwise  determined  they  shall  be 
designated  and  appointed*  three  from  each  state,  by  the 
governors  thereof  by  and  with  the  approval  of  the 
Senate,  and*  in  the  case  of  New  York,  at  least  two  of 
the  three  appointees  shall  be  residents  of  the  City  of 
New  York.  Unless  and  until  otherwise  determined 
by  the  legislature  of  each  state,  the  three  commissioners 
first  appointed  from  each  state  shall  hold  office,  respec- 
tively, one  for  a  term  of  two  years,  one  for  a  term 
of  four  years,  and  one  for  a  term  of  six  years;  and 
unlesB  otherwise  provided  for,  all  succeeding  terms  shall 
be  for  periods  of  six  years.  In  case  of  vacancy  occur- 
ring during  a  term  the  Governor  shall  fill  the  vacancy. 
Each  commissioner  shall  hold  office  until  his  successor 
is  duly  qualified. 

Article  V.  The  Commissioners  shall,  for  the  pur- 
pose of  doing  business*  constitute  a  Board  and  may 
adopt  suitable  by-laws  for  its  management. 

Article  VI.  The  Port  Authority  shall  constitute 
p.  body,  both  corporate  and  politic,  with  full  power  and 
authority  to  purchase,  acquire*  construct,  lease  and/or 
operate  any  terminal  or  transportation  facility  within 
said  district;  and  to  make  charges  and  establish  rates 
or  tolls  for  the  use  thereof;  and  for  any  of  such  pur- 
poses to  take,  own,  hold?  lease  and/or  operate  t^al  or 
personal  property,  to  borrow  money  and  secure  the 


Whereas,  in  the  year  1834  the  states  of  New  York 
and  NeW  Jersey  did  enter  into  a  treaty  fixing  and 
determining  the  rights  and  obligations  of  the  two  states 
in  and  about  the  waters  between  the  two  states, 
especially  in  and  about  the  bay  of  New  York  and  the 
Hudson  river;  and 

Whereas,  since  that  tfrne  the  commerce  of  the  Port 
of  NeW  York  has  greatly  developed  and  increased  and 
the  territory  in  and  around  the  port  has  become  com- 
mercially one  center  or  district;  and 

Whereas,  the  future  development  of  the  terminal, 
transportation  and  other  facilities  of  commerce  in  and 
about  the  port  of  New  York  can  best  be  accomplished 
through  the  co-operation  of  the  two  states  of  New  York 
and  New  Jersey, 

Now,  Therefore,  the  said  two  states  do  supplement 
and  amend  said  former  trea/ty  of  1834  as  follows: 

Article  I.  They  agree  to  and  pledge,  each  to  tiie 
other,  flalthfiil  co-operation  in  the  future  planning  and 
development  of  the  port  of  New  York,  holding  in  high 
trust  for  the  benefit  of  the  Nation  the  special  blessings 
and  natural  advantages  thereof. 

Article  II.  To  that  end  the  two  states  do  agree 
that  there  shall  be  created  and  they  do  hereby  create 
a  district  to  be  known  as  the  u  Port  of  New  York  Dis- 
trict" (for  brevity  hereinafter  referred  to  as  "The 
District ")  which  shall  embrace  the  territory  bounded 
and  described  as  follows:  (This  territory  is  to  be 
determined  upon  after  consideration.)  The  bound- 
aries of  said  district  may  be  changed  from  time  to  time 
by  the  action  of  the  legislature  of  either  state  concurred 
in  by  the4  legislature  of  the  other. 

Article  III.  There  is  hereby  created  "The  Port 
of  New  York  Authority,"  which  shall  be  a  body  corpo- 
rate and  politic^  having  the  powers  and  jurisdiction 
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same  by  bonds  or  by  mortgages  upon  any  property  held 
or  to  be  held  by  it ;  but  nothing  herein  contained  shall 
affect  the  present  legal  title  to  any  property  now  vested 
in  or  held  by  either  state  or  by  any  municipality,  city, 
county,  village,  township  or  private  individual  or  cor- 
poration, nor  affect  any  bonded  indebtedness  of  such 
state,  municipality,  or  other  body,  individual  or 
corporate. 

Abtiole  VII.  The  Port  Authority  shall  have  such 
additional  powers  and  duties  as  shall  hereafter  be  dele- 
gated to  it  from  time  to  time  by  the  states  of  New  York 
and/or  New  Jersey  and/or  the  Federal  Government. 
Unless  and  until  otherwise  provided,  it  shall  make  an 
annual  report  to  the  legislatures  of  both  states,  setting 
forth  in  detail  all  operations  and  transactions  conducted 
by  it  pursuant  to  this  treaty  and  any  legislation  there- 
under. 

Abticlb  VIII.  No  grant  of  land  within  the  Port 
of  New  York  District  now  owned  by  either  state  or  in 
which  it  has  any  titular  interest  shall  hereafter  be  made 
without  the  approval  of  the  Port  Authority. 

Article  IX.  If  the  legislatures  of  the  two  states 
prior  to  the  signing  of  this  treaty  or  at  any  time  there- 
after adopt  any  plan  or  plans  for  the  COMPREHEN- 
SIVE DEVELOPMENT  OF  THE  PORT  OF  NEW 
YORK  or  for  the  whole  or  any  part  of  the  District, 
no  change  in  such  plans  shall  thereafter  bo  made  except 
by  and  with  the  approval  of  the  Port  Authority. 

Article  X.  The  Port  Authority  shall  from  time  to 
time  make  plans  for  the  further  development  of  said 
district,  supplementary  to  or  amendatory  of  any  plan 
theretofore  adopted  and  when  such  plans  are  approved 
by  the  appropriate  authorities  within  the  two  states, 
or  either  of  them  having  jurisdiction  thereof,  they  shall 
be  binding  upon  both  states  with  the  same  force  and 
effect  as  if  incorporated  in  this  treaty. 

AHttcLfc  Xt.  The  Port  Authority  shall  froin  tithe 
to  tinie  ftiake  tedommetidations  to  the  legislatures  of 
the  two  states  and  to  the  Congress  of  the  United  States, 
based  upon  study  and  analysis,  for  the  better  conduct 
of  the  cofflrtieree  passing  in  and  through  the  port  of 
New  York,  the  increase  and  improvement  of  transpor- 
tation and  terminal  facilities  therein  and  the  more 
economical  and  expeditious  handling  of  such  commerce. 

Abticle  XII.  The  Port  Authority  may  petition 
any  Interstate  Commerce  Commission  (or  like  body), 
Public  Service  Commission,  Public  Utilities  Commis- 
sion (or  like  body),  or  any  other  federal,  municipal, 
state  or  local  authority,  administrative,  judicial  or 
legislative,  having  jurisdiction  in  the  premises,  for  the 
adoption  and  execution  of  any  physical  improvement, 
change  in  method,  rate  of  transportation,  system  of 
handling  freight,  Warehousing,  docking,  lightering  or 
transfer  of  freight,  which,  in  the  opinion  of  the  Port 
Authority,  may  be  designed  to  improve  or  better  the 
handling  of  commerce  ih  and  through  said  district,  or 
improve  terminal  and  transportation  facilities  therein; 
or  it  may  intervene  in  any  proceeding  affecting  the 
commerce  of  the  port;  and  all  bodies  having  juris- 
diction in  the  premises  are  hereby,  authorised  and 
directed  to  consider  and  pass  upon  such   application 

or  intervention  with  the  same  force  and  effect  as  if 
the  two  states  of  New  York  &ttd  New  Jersey  appeared 
directly  in  support  thereof. 


Abticle  XIII.  The  Port  Authority  shall  elect  from 
its  number  a  Chairman,  Vice-Ohairman  and  may 
appoint  a  Secretary,  a  Chief  Executive  Officer,  a  Chief 
Engineer,  Counsel  and  such  clerical,  engineering,  legal 
or  other  staff  as  it  may  require  for  the  performance  of 
its  duties. 

Article  XIV.  Unless  and  until  the  revenues  from 
operations  conducted  by  the  Port  Authority  are  ade- 
quate to  meet  all  expenditures,  the  legislatures  of  the 
two  states  shall  appropriate,  annually,  for  the  expenses 
of  the  Port  Authority,  in  equal  amounts,  such  sum 
or  sums  as  shall  be  recommended  by  the  Port  Authority 
and  approved  by  the  governors  of  the  two  states. 

Article  XV.  Unless  and  until  otherwise  deter- 
mined by  the  action  of  the  legislatures  of  the  two  etates, 
no  action  of  the  Port  Authority  shall  be  binding  unless 
taken  at  a  meeting  at  which  at  least  two  members  from 
each  state  are  present  and  unless  four  votes  are  cast 
therefor. 

Article  XVI.  The  Port  Authority  shall  fix  and 
determine  the  salaries,  qualifications  and  duties  of  the 
Secretary,  Chief  Executive  Officer,  Chief  Engineer, 
Counsel,  Clerks,  members  of  the  legal  and  engineering 
staff  and  all  other  employes  of  the  Port  Authority. 

Article  XVII.  Unless  and  until  otherwise  deter- 
mined by  the  action  of  the  legislatures  of  the  two  states, 
the  Port  Authority  may  make  suitable  orders,  rules  and 
regulations  for  the  improvement  of  navigation  and  com- 
merce of  the  District,  not  inconsistent  with  the  Con- 
stitution of  the  United  States  or  of  either  state  or  with 
Acts  of  Congress,  which  shall  be  binding  within  the 
District  upon  all  persons  and  corporations  affected 
thereby  when  the  same  shall  be  accepted  by  municipali- 
ties, towns,  villages  and  other  local  bodies  therein  hav- 
ing a  total  population  not  less  than  two-thirds  of  the 
entire  population  of  said  District.  The  Port  Authority 
shall  give  public  notice  of  the  promulgation  of  any  such 
order,  rule  or  regulation,  and,  unless  within  ninety 
days  thereafter  objection  is  filed  by  municipalities, 
towns,  villages  or  other  local  bodies  in  Which  there  is 
a  total  population  not  less  than  one-third  of  the  entire 
population  tif  the  District,  the  said  order,  rule  or  regu- 
lation shall  be  deemed  to  be  accepted  and  tfhall  there- 
upon become  valid  and  binding  throughout  the  entire 
District.  If,  within  one  hundred  days  after  such 
public  notice,  municipalities,  towns,  villages  or  other 
local  bodies  affected  thereby  in  which  there  is  a  total 
population  not  less  than  one-third  of  the  entire  popula- 
tion of  the  District  shall  refuse  to  accept  such  order, 
rule  or  regulation  by  the  vote  of  their  duly  authorized 
governing  bodies,  the  Port  Authority  may  apply,  if 
such  refusal  arise  within  the  state  of  New  York,  to  the 
Appellate  Division  of  the  Supreme  Court  for  the  First 
and  Second  Departments  (or  to  the  successor  of  such 
court  if  hereafter  it  be  changed)  and/or  if  such  refusal 
arise  within  the  state  of  New  Jersey  to  the  Supreme 
Court  of  New  Jersev  for  to  the  successor  of  such  court, 
if  hereafter  it  be  changed)  for  a  determination  of  the 
reasonableness  and  public  necessity  of  such  order,  rule 
or  regulation.  The  said  courts  are  hereby  respectively 
vested  with  jurisdiction  to  inquire  Into  the  facts  and 
circumstances  upon  which  such  order,  rule  or  regula- 
tion is  based  and  after  giving  all  parties  interested 
opportunity  to  be  heard  and  to  present  their  evidence, 
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shall  make  an  order  finding  and  determining  whether 
or  not  such  order,  rule  or  regulation  is  reasonable  and 
of  public  necessity.  The  finding  of  the  court  thereon 
shall  be  binding  and  conclusive  upon  the  Port  Authority 
and  all  municipalities,  towns,  villages  or  other  local 
bodies  affected  thereby;  and  if  favorable  to  the  order, 
rule  or  regulation  shall  constitute  acceptance  thereof 
in  lieu  and  in  place  of  the  refusal  or  failure  to  accept 
of  any  such  municipality,  town,  village  or  other  local 
body. 

If  such  order,  rule  or  regulation  shall  embrace  only 
municipalities,  towns,  villages  or  other  local  bodies 
having  a  total  population  less  than  one-third  of  the 
entire  population  of  the  Metropolitan  District,  then 
the  acceptance  by  such  municipalities,  towns,  villages 
or  other  local  bodies  embraced  within  such  order,  rule 
or  regulation  shall  be  sufficient  to  make  the  same  bind- 
ing and  effective;  but  if,  within  one  hundred  days  after 
such  public  notice  thereof,  any  one  or  more  of  such  local 
bodies  shall  refuse  or  fail  to  act  thereon,  or  if,  by 
action  of  their  duly  authorized  governing  bodies,  shall 
affirmatively  refuse  to  accept  such  order,  rule  or  regu- 
lation, in  that  event  the  Port  Authority  may  apply  to 


the  court  herein  designated  within  the  state  wherein 
such  refusal  or  failure  occurs,  for  a  determination  of 
the  reasonableness  and  necessity  of  such  order,  rule  or 
regulation  and  the  court  shall  have  the  same  jurisdic- 
tion and  the  same  power,  and  its  order  shall  have  the 
same  binding  force  and  effect  upon  such  local  body  as 
is  herein  provided  in  this  article  for  cases  wherein  the 
order,  rule  or  regulation  embraces  the  entire  District. 

Article  XVIII.  The  violation  of  any  order,  rule 
or  regulation  of  the  Port  Authority  shall  constitute  a 
misdemeanor  punishable  with  a  fine  of  not  less  than 
Ten  Dollars  ($10.00)  and  not  more  than  Five  Thou- 
sand Dollars  ($5,000.00),  or  by  imprisonment  for  not 
more  than  one  year,  or  by  both  fine  and  imprisonment; 
and  such  violations  shall  be  prosecuted  within  the  state 
within  whose  territory  or  boundary  the  offense  occurred. 

Article  XIX.  Nothing  herein  contained  shall  be 
taken  to  change  or  modify  the  territorial  or  boundary 
lines  established  by  the  Treaty  of  1834  or  the  jurisdic- 
tion of  the  two  states  established  thereby,  except  as 
such  jurisdiction  is  herein  delegated  to  or  vested  in 
the  Port  Authority. 


APPENDIX    B 

Communication  Addressed  to  Hon.  John  F.  Hylan,  Mayor,  and  to  Hon.  Robert  L. 
Moran,  President  of  the  Board  of  Aldermen,  from  Hon.  J.  Henry  Walters,  President 
pro  tern,  of  the  Senate,  March  11,  1919 


Chapter  426  of  the  Laws  of  1917,  State  of  New 
York,  and  Chapter  130,  1917,  Laws  of  the  State  of 
New  Jersey,  created  the  New  York  &  New  Jersey 
Port  &  Harbor  Development  Commission  to  study 
jointly  and  on  behalf  of  both  States  the  needs  of  the 
Port  of  New  York,  and  to  report  a  comprehensive 
physical  and  legal  plan  of  its  development  mutually 
agreeable  to  both  States.  This  bi-State  Commission, 
in  order  to  present  in  both  States  complementary  legis- 
lation, conferred  with  Governor  Smith  of  New  York, 
and  Governor  Edge  of  New  Jersey  and  the  Leaders 
of  both  Houses  in  both  States.  Following  such  con- 
ference on  the  fifth  day  of  February,  1919,  a  resolu- 
tion was  adopted  in  the  Legislature  authorizing  the 
appointment  of  a  special  committee,  consisting  of  the 
Governor,  Lieutenant-Governor,  Speaker  of  the  Assem- 
bly, the  Chairman  of  the  Committee  on  Finance  of  the 
Senate,  the  Chairman  of  the  Committee  on  Ways  and 
Means  of  the  Assembly,  the  Chairman  of  the  Com- 
mittees on  Judiciary  of  the  Senate  and  Assembly,  the 
Majority  and  Minority  Leaders  of  the  Senate  and 
Assembly,  and  such  others  as  the  Governor  might 
appoint  for  the  purpose  of  consulting  with  a  similar 
Committee  from  the  State  of  New  Jersey,  and  the  New 
York  and  New  Jersey  Port  and  Harbor  Development 
Commission,  in  relation  to  the  proposed  treaty  between 
New  York  and  New  Jersey.  Pursuant  to  such  resolu- 
tion the  New  York  Commission  was  created  with  mem- 
bership as  hereinbefore  indicated  and  in  addition  Gov- 
ernor Smith  named  the  following  persons  as  members 
thereof,  viz.:  Hon.  Charles  D.  Newton,  Attorney- 
General;  TTon.  Murray  Hulbert,  Hon.  William  P. 
"Burr,  Corporation  Counsel;  Edward  J.  MeGoldrick, 
Assistant   Corporation  Counsel,  and  Robert  C.   Cura- 


ming,  Legislative  Bill  Drafting  Commissioner.  On 
behalf  of  New  Jersey,  Governor  Edge  designated  as 
a  conference  committee  to  represent  New  Jersey  the 
following  persons :  Hon.  Thomas  F.  McCran,  Attorney- 
General;  Hon.  Clarence  E.  Case,  Majority  Leader  of 
the  Senate;  Hon.  Henry  E.  Ackerson,  Jr.,  Minority 
Leader  of  the  Senate;  Hon.  Arthur  W.  Pierson,  Speaker 
of  the  Assembly;  Hon.  Ralph  K.  Kellam,  and  Hon. 
Hugh  C  Barrett,  Leaders  of  the  Assembly;  and  Hon. 
John  Milton,  Corporation  Counsel  of  New  Jersey. 

The  Legislative  bi-State  Commission  met  in  New 
York  on  February  fourteenth  in  conference  with  both 
Governors  and  the  members  of  the  bi-State  Port  Com- 
mission and  their  counsel.  After  preliminary  discus- 
sion upon  the  subject  matter  of  the  proposed  treaty  a 
sub-committee  was  appointed  consisting  of  the  Attor- 
neys-General of  both  States  and  the  Majority  and 
Minority  Leaders  of  both  Houses  of  both  States,  and 
the  Corporation  Counsel  of  New  York  City  and  Jersey 
City,  for  the  purpose  of  drafting  a  proposed  compact 
or  treaty  which  might  be  agreeable  to  the  representa- 
tives of  both  States,  with  instructions  to  report  back 
the  results  of  its  deliberations  to  the  general  conference 
of  the  bi-State  Commissions.  Such  bi-State  sub-com- 
mittee, after  several  sessions  and  after  prolonged  dis- 
cussion and  deliberation,  submitted  on  March  first,  to 
the  general  conference  a  proposed  compact  or  treaty  for 
its  consideration.  In  the  submission  of  such  proposed 
compact  or  treaty  the  representatives  of  each  State 
reserved  the  right  to  further  criticize  or  amend  such 
proposal. 

During  the  deliberations  of  the  sub-committee  as 
to  the  context  of  the  articles  of  the  proposed  compact 
or  treaty,   Mr.   Burr,    Corporation   Counsel   of  New 
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York,  on  behalf  of  the  State  of  New  York,  suggested 
that  the  approval  of  the  City  of  New  York  be  first 
obtained  before  the  treaty  should  become  binding  and 
effective. 

The  importance  of  the  subject  matter  to  the  City 
of  New  York,  its  future  development,  its  harbor  devel- 
opment, its  prestige  as  a  leading  commercial  port  in 
this  country  and  in  order  that  the  interests  of  the  great 
metropolis  might  be  fully  safeguarded  in  every  respect, 
the  New  York  State  Committee  requested  the  bi-State 
Commission  to  suspend  further  consideration  of  the 
report  of  the  sub-committee  until  after  a  compact  or 
treaty  had  been  submitted  to  the  officials  of  New  York 
City;  the  members  of  the  New  York  State  Commission 
expressly  reserving  decision  as  to  its  final  action  until 
an  examination  and  investigation  and  a  report  of  com- 
ment, criticism,  suggestion,  amendment,  approval  or 
disapproval  thereof  was  made  upon  the  part  of  the 
City  of  New  York. 

The  representatives  of  New  Jersey  acquiesced  an<J 
granted  the  request,  and  accordingly  the  conference 
adjourned  to  await  the  call  of  the  Chairman,  dependent 
wholly  upon  the  action  and  attitude  of  the  City  of  New 
York. 

As  Chairman  of  the  New  York  Legislative  Com- 
mission, and  as  Leader  of  the  Senate,  I  have  now  the 
honor  to  transmit  to  you  copies  of  the  proposed  com- 
pact, treaty  or  agreement  and  to  request  you  officially 
to  advise  us  whether  or  not  the  proposed  instrument 
meets  with  your  approval  and  whether  or  not  there  are 
any  criticisms,  suggestions  or  amendments  which  you 
wish  to  offer  in  furtherance  of  and  to  safeguard  the 
city's  interest. 

The  comprehensive  scheme  proposed  by  the  bi-State 
Port  and  Harbor  Development   Commission  involves 


the  waiving  of  very  material  power  and  authority  now 
lodged  in  the  City  of  New  York  over  the  conduct  and 
supervision  of  its  water  fronts  and  appurtenances.  It 
comprehends  the  delegation  of  regulatory  powers  to 
such  Commission.  On  the  other  hand  it  is  suggested 
that  broad  powers  be  granted  to  such  Commission  by 
the  respective  States  so  as  to  protect  the  City  of  New 
York  and  the  Port  of  New  York  and  to  encourage  and 
make  attractive  the  investment  of  millions  of  dollars 
for  the  development  of  a  great  port  beneficial  to  both 
States  under  a  comprehensive  plan  which  would  unify 
and  harmonize  operation  of  a  great  port.  Because  of 
the  objections  and  suggestions  made  on  behalf  of  the 
Citv  of  New  York  and  called  to  the  attention  of  the 
New  York  State  Commission,  the  members  of  the  Legis- 
lature of  this  State  are  unwilling  to  proceed  with  the 
proceedings  involving  the  entry  into  such  compact  or 
treaty,  or  to  create  such  Port  Authority  as  proposed 
with  or  without  power  until  the  City  of  New  York, 
through  its  elected  officials,  has  made  its  position  in 
relation  to  the  same  definitely  known.  The  responsi- 
bility of  the  acceptance  or  rejection  of  the  proposed 
comprehensive  scheme  must  now  rest  with  the  City  of 
New  York. 

The  New  York  and  New  Jersey  Port  and  Harbor 
Development  Commission  will  contemporaneously 
herewith  submit  to  you  copies  of  its  report  to  the 
Legislature. 

The  New  York  State  Commission  desires  to  ur^e 
you  to  give  the  matter  your  immediate  attention  and 
serious  consideration  and  beg  you  to  report  back  with 
all  convenient  speed. 

Respectfully  submitted, 

J.  HENRY  WALTERS. 


APPENDIX  C 


Compact  revised  up  to  March  1,  1919,  as  follows: 

Whereas,  In  the  year  1834  the  States  of  New  York 
and  New  Jersey  did  enter  into  an  agreement  fixing  and 
determining  the  rights  and  obligations  of  the  two  States 
in  and  about  the  waters  between  the  two  States, 
especially  in  and  about  the  bay  of  New  York  and  the 
Hudson  River;  and 

Whereas,  Since  that  time  the  commerce  of  the  port 
of  New  York  has  greatly  developed  and  increased  and 
the  territory  in  and  around  the  port  has  become  com- 
mercially one  center  or  district ;  and 

Whereas,  It  is  confidently  believed  that  a  better 
co-ordination  of  the  terminal,  transportation  and  other 
facilities  of  commerce  in,  about  and  through  the  port 
of  New  York,  will  result  in  great  economies,  benefiting 
the  Nation,  as  well  as  the  two  States  of  New  York  and 
New  Jersey;  and 

Whereas,  The  future  development  of  such  terminal, 
transportation  and  other  facilities  of  commerce,  will 
require  the  expenditure  of  large  sums  of  money,  and 
the  cordial  co-operation  of  the  States  of  New  York  anrl 
New  Jersey  in  the  encouragement  of  the  investment  of 
capital,  and  in  the  formulation  and  execution  of  the 
nooessnry  physical  plans;  and 

Whereas,    Such    result   can   best    be    accomplished 


through  the  co-operation  of  the  two  States  by  and 
through  a  joint  or  common  agency. 

Now,  Therefore,  The  said  States  of  New  Jersey 
and  New  York  do  supplement  and  amend  the  existing 
agreement  of  1834  in  the  following  ^respects: 

ARTICLE  I.  They  agree  to  and  pledge,  each  to 
the  other,  faithful  co-operation  in  the  future  planning 
and  development  of  the  port  of  New  York,  holding  in 
high  trust  for  the  benefit  of  the  Nation  the  special 
blessings  and  natural  advantages  thereof. 

ARTICLE  II.  To  that  end  the  two  States  do  agree 
that  there  shall  be  created  and  they  do  hereby  create 
a  district  to  be  known  as  the  "  Port  of  New  York  Dis- 
trict" (for  brevity  hereinafter  referred  to  as  "The 
District")  which  shall  embrace  the  territory  bounded 
and  described  as  follows:  (Note:  This  territory  is 
to  be  the  territory  substantially  as  indicated  in  the  map 
presented  by  the  New  York,  New  Jersey  Port  and 
Ilarbor  Development  Commission,  accompanying  this 
report,  the  description  and  boundary  lines  in  such  map 
are  approved  generally  and  are  to  be  worked  out  in 
detail  and  inserted  herein  by  the  Commission.)  The 
boundaries  of  said  district  may  be  chajiged  from  time 
to  time  by  the  action  of  the  Legislature  of  either  State 
concurred  in  by  the  Legislature  of  the  other. 
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New  York,  New  Jbbsey  Pobt  and  Harbor  Development  Commission 


ARTICLE  III.  There  is  hereby  created  "The 
Port  of  New  York  Authority  "  (for  brevity  hereinafter 
referred  to  as  the  "Port  Authority"),  which  shall  be 
a  body  corporate  and  politic,  having  the  powers  and 
jurisdiction  hereinafter  enumerated,  and  such  other 
and  additional  powers  as  shall  be  conferred  upon  it  by 
the  Legislature  of  either  State  concurred  in  by  the 
Legislature  of  the  other  or  by  Act  or  Acts  of  Congress, 
as  hereinafter  provided. 

ARTICLE  IV.  The  Port  Authority  shall  consist 
of  six  commissioners  —  three  resident  voters  from  the 
State  of  New  York,  two  of  whom  shall  be  resident 
voters  of  the  City  of  New  York,  and  three  resident 
votel-s  from  the  State  of  New  Jersey,  two  of  whom 
shall  be  resident  voters  within  the  New  Jersey  portion 
of  the  district,  the  New  York  members  to  be  chosen  by 
the  State  of  New  York  and  the  New  Jersey  members 
by  the  State  of  New  Jersey,  in  the  manner  and  for  the 
terms  fixed  and  determined  by  the  Legislature  of  each 
State  respectively. 

Each  commissioner  may  be  removed  from  office  as 
provided  by  the  law  of  the  State  for  which  he  shall 
be  appointed. 

ARTICLE  V.  The  Commissioners  shall,  for  the 
purpose  of  doing  business,  constitute  a  board  and  may 
adopt  suitable  by-laws  for  its  management. 

ARTICLE  VI.  The  Port  Authority  shall  con- 
stitute a  body,  both  corporate  and  politic,  with  full 
power  and  authority  to  purchase,  construct,  lease  and/or 
operate  any  terminal  or  transportation  facility  within 
said  district;  and  to  make  charges  for  the  use  thereof; 
and  for  any  of  such  purposes  to  own,  hold,  lease  and/or 
operate  real  or  personal  property,  to  borrow  money  and 
secure  the  same  by  bonds  or  by  mortgages  upon  any 
property  held  or  to  be  held  by  it.  No  property  now 
or  hereafter  vested  in  or  held  by  either  State,  or  by 
any  county,  city,  borough,  village,  township  or  other 
municipality  shall  be  taken  by  the  Port  Authority, 
without  the  authority  or  consent  of  such  State,  county, 
city,  borough,  village,  township  or  other  municipality, 
nor  shall  anything  herein  impair  or  invalidate  in  any 
way  any  bonded  indebtedness  of  such  State,  county, 
city,  borough,  village,  township  or  other  municipality, 
nor  impair  the  provisions  of  law  regulating  the  pay- 
ment into  sinking  funds  of  revenues  derived  from 
municipal  property,  or  dedicating  the  revenues  derived 
from  any  municipal  property  to  a  specific  purpose. 

The  powers  granted  in  this  article  shall  not  be  exer- 
cised by  the  Port  Authority  until  the  Legislatures  of 
both  States  shall  have  approved  of  a  comprehensive 
plan  for  the  development  of  the  port  as  hereinafter 
provided;  provided,  however,  that  the  Legislature  of 
either  State  with  the  approval  of  the  Legislature  of  the 
other  State  may  from  time  to  time  authorize  the  Port 
Authoritv  to  proceed  with  specific  matters. 

ARTICLE  VIT.  The  Port  Authority  shall  have 
such  additional  powers  and  duties  as  shall  hereafter 
be  delegated  to  or  imposed  upon  it  from  time  to  time 
by  the  action  of  the  Legislature  of  either  State  con- 
curred in  by  the  other.  Unless  and  until  otherwise 
1h>vided,  it  shall  make  ah  annual  report  to  the  Legisr 
attire  of  both  States  setting  forth  in  detail  the  opera- 
tions and  thlllsrtctions  conducted  by  it  pursuant  to  this 
agreement  atid  any  legislation  thereunder.      The  Port 


Authority  shall  not  pledge  the  credit  of  either  State 
except  by  and  with  the  authority  of  the  Legislature 
thereof. 

ARTICLE  VIII.  Unless  and  until  otherwise  pro- 
vided, all  laws  now  or  hereafter  vesting  jurisdiction 
or  control  in  the  Public  Service  Commission,  or  the 
Public  Utilities  Commission,  or  like  body,  within  each 
State  respectively,  shall  apply  to  railroads  and  to  any 
transportation,  terminal  or  other  facility  owned,  leased, 
operated  or  constructed  by  the  Port  Authority,  with 
the  same  force  and  effect  as  if  such  railroad,  or  other 
transportation,  terminal  or  other  facility  were  owned, 
leased,  operated  or  constructed  by  a  private  corporation. 

ARTICLE  IX.  The  Legislatures  of  the  two  States, 
prior  to  the  signing  of  this  agreement,  or  thereafter  as 
soon  as  may  be  practicable,  will  adopt  a  plan  or  plans 
for  the  comprehensive  development  of  the  port  of  New 
York.  Thereafter,  no  change  in  such  plans  shall  be 
made  except  by  and  with  the  approval  of  the  Legisla- 
ture of  both  States. 

ARTICLE  X.  The  Port  Authority  shall  from  time 
to  time  make  plans  for  the  further  development  of  said 
district,  supplementary  to  or  amendatory  of  any  plan 
theretofore  adopted  and  when  such  plans  are  duly 
approved  by  the  Legislatures  of  the  two  States,  they 
shall  be  binding  upon  both  States  with  the  same  force 
and  effect  as  if  incorporated  in  this  agreement. 

ARTICLE  XT.  The  Port  Authority  may  from  time 
to  time  make  recommendations  to  the  Legislatures  of 
the  two  States  or  to  the  Congress  of  the  United  States, 
based  upon  study  and  analysis,  for  the  better  conduct 
of  the  commerce  passing  in  and  through  the  port  of 
New  York,  the  increase  and  improvement  of  transpor- 
tation and  terminal  facilities  therein  and  the  more 
economical  and  expeditious  handling  of  such  commerce. 

ARTICLE  XTT.  The  Port  Authority  may  petition 
any  Interstate  Commerce  Commission  for  like  body). 
Public  Service  Commission,  Public  Utilities  Commis- 
sion (or  like  body),  or  any  other  federal,  municipal. 
State  or  local  authority,  administrative,  judicial  or 
legislative,  having  jurisdiction  in  the  premises,  after 
the  adoption  of  the  comprehensive  plan  as  provided 
for  in  Article  IX  for  the  adoption  and  execution  of 
any  physical  improvement,  change  in  method,  rate  of 
transportation,  svstem  of  handling  freight,  warehous- 
ing, docking,  lightering  or  transfer  of  freight,  which, 
in  the  opinion  of  the  Port  Authority,  may  be  designed 
to  improve  or  better  the  handling  of  commerce  in  and 
through  said  district,  or  improve  terminal  and  trans- 
portation facilities  therein.  It  may  intervene  in  any 
proceeding  affecting  the  commerce  of  the  port. 

ARTICLE  XIII.  The  Port  Authority  shall  elect 
from  its  number  a  Chairman,  Vice  Chairman  and  may 
appoint  such  officers  and  employees  as  it  may  require 
for  the  performance  of  its  duties  arid  shall  fix  and 
determine  their  qualifications  and  duties. 

ARTICLE  XIV.  Unless  and  until  the  revenues 
from  operations  conducted  by  thfe  Port  Authority  are 
adequate  to  meet  all  expenditures,  the  Legislatures  of 
the  tWo  States  shall  appropriate,  annually,  for  the  sala- 
ries, office  and  other  administrative  expenses,  in  equal 
amounts,  such  sum  or  sums  as  shall  be  recommended 
by  the  Port  Authority  and  approved  by  the  Governors 
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of  the  two  States,  not  exceeding  for  each  State  the  suin 
of  $100,000. 

ARTICLE  XV.  Unless  and  until  otherwise  deter- 
mined by  the  action  of  the  Legislatures  of  the  two 
States,  no  action  of  the  Port  Authority  shall  be  binding 
unless  taken  at  a  meeting  at  which  at  least  two  mem- 
bers from  eaoh  State  are  present  and  unless  four  votes 
are  cast  therefor,  two  from  each  State.  [Each  State 
reserves  the  right  hereafter  to  provide  by  law  for  the 
exercise  of  a  veto  power  by  the  Governor  thereof  over 
any  action  of  the  Port  Authority.] 

ARTICLE  XVI.  Unless  and  until  otherwise  deter- 
mined by  the  action  of  the  Legislatures  of  the  two 
States,  the  Port  Authority  shall  not  incur  any  obliga- 
tions for  salaries,  office  or  other  administrative  expenses, 
within  the  provisions  of  Article  XIV  prior  to  the  mak- 
ing of  appropriations  adequate  to  meet  the  same. 

ARTICLE  XVII.  The  Port  Authority  is  hereby 
authorized  to  make  suitable  rules  and  regulations  not 
inconsistent  with  the  Constitution  of  the  United  States 
or  of  either  State,  and  subject  to  the  exercise  of  the 
power  of  Congress  for  the  improvement  of  the  conduct 
of  navigation  and  commerce,  which  when  concurred 
in  by  the  Legislatures  of  both  States,  shall  be  binding 
and  effective  upon  all  persons  and  corporations  affected 
thereby. 

ARTICLE  XVIII.  The  two  States  shall  provide 
penalties  for  violations  of  any  order,  rule  or  regulation 
of  the  Port  Authority,  and  for  the  manner  of  enforcing 
the  same. 

ARTICLE  XIX.  The  territorial  or  boundary  lines 
established  by  the  agreement  of  1834,  or  the  jurisdic- 
tion of  the  two  States  established  thereby  shall  not  be 
changed  except  as  herein  specifically  modified. 

ARTICLE  XX.  Definitions.— The  following  words 
as  herein  used  shall  have  the  following  meaning: 
"Transportation  facility"  shall  include  railroads, 
steam  or  electric,  motor  truck  or  other  street  or  high- 
way vehicles,  tunnels,  bridges,  boats,  ferries,  car-floats, 
lighters,  tugs,  floating  elevators,  barges,  scows  or  harbor 
craft  of  any  kind,  air  craft  suitable  for  harbor  service, 
and  every  kind  of  transportation  facility  now  in  use  or 


hereafter  designed  for  use  for  the  transportation  or 
carriage  of  persons  or  property.  "  Terminal  facility  " 
shall  include  wharfs,  piers,  slips,  ferries,  docks,  dry 
docks,  bulkheads,  dock-walls,  basins,  car-floats,  float- 
bridges,  grain  or  other  storage  elevators,  warehouses, 
cold  storage,  tracks,  yards,  sheds,  switches,  connections, 
overhead  appliances,  and  every  kind  of  terminal  or 
storage  facility  now  in  use  or  hereafter  designed  for 
use  for  the  handling,  storage,  loading  or  unloading  of 
freight  at  steamship,  railroad  or  freight  terminals. 
"Railroads"  shall  include  railways,  extensions  thereof, 
tunnels,  subw.ays,  bridges,  elevated  structures,  tracks, 
poles,  wires,  conduits,  power  houses,  substations,  lines 
for  the  transmission  of  power,  car-barns,  shops,  yards, 
sidings,  tum-outs,  switches,  stations  and  approaches 
thereto,  cars  and  motive  equipment.  "  Facility  "  shall 
include  all  works,  buildings,  structures,  appliances  and 
appurtenances  necessary  and  convenient  for  the  proper 
construction,  equipment,  maintenance  and  operation  of 
such  facility  or  facilities  or  any  one  or  more  of  them. 
"Real  Property"  shall  include  land  under  water,  as 
well  as  uplands,  and  all  property  either  now  commonly 
or  legally  defined  as  real  property  or  which  may  here- 
after be  so  defined.  "  Personal  Property  "  shall  include 
choses  in  action  and  all  other  property  now  commonly 
or  legally  defined  as  personal  property  or  which  may 
hereafter  be  so  defined.  uTo  lease"  shall  include 
to  rent  or  to  hire.  "Rule  or  regulation"  until  and 
unless  otherwise  determined  by  the  Legislatures  of  both 
States,  shall  mean  any  rule  or  regulation  not  incon- 
sistent with  the  Constitution  of  the  United  States  or 
of  either  State,  and,  subject  to  the  exercise  of  the  power 
of  Congress,  for  the  improvement  of  the  conduct  of 
navigation  and  commerce  within  the  district,  and  shall 
include  charges,  rates,  rentals  or  tolls  fixed  or  estab- 
lished by  the  Port  Authority ;  and  until  otherwise  deter- 
mined as  aforesaid,  shall  not  include  matters  relating 
to  harbor  or  river  pollution.  Wherever  action  by  the 
Legislature  of  either  State  is  herein  referred  to,  it  shall 
mean  an  act  of  the  Legislature  duly  adopted  in  accord- 
ance with  the  provisions  of  the  Constitution  of  the 
State. 


APPENDIX  D 
Resolution  Adopted  by  the  Board  of  Estimate  and  Apportionment  on  April  4,  1919 

Resolved,  That  while  the  Board  of  Estimate  and 
Apportionment  is  impressed  with  the  necessity  for 
co-operation  between  the  two  States  of  New  York  and 
New  Jersey  to  develop  the  Port  of  New  York,  and  to 
that  end  is  ready  to  immediately  consider  and  carefully 
9tudy  any  comprehensive  plan  having  that  for  its  object, 
the  Board  is  fully  convinced  that  the  presentation  and 
adoption  of  such  comprehensive  plan  should  precede 
the  making  of  the  Proposed  Treaty  granting  such  vast 
powers  for  all  time  to  the  Port  Authority  in  the  Port 
District  to  be  created  thereby,  and  recommends  that  the 
present  existing  New  York-New  Jersey  Port  and 
Harbor  Development  Commission  appointed  under 
Chapter  426,  Laws  of  1917,  State  of  New  York,  and 
Chapter  130,  Laws  of  1917,  State  of  New  Jersey,  be 
continued  in  existence  so  as  to  permit  the  said  Com- 


mission, as  a  result  of  the  studies  it  has  already  made 
and  is  sftill  making,  to  present  such  comprehensive 
physical  plan  for  examination  and  study,  together  with 
a  comprehensive  statement  of  the  ways  and  means  to 
carry  such  plan  into  effect. 

The  said  New  York-New  Jersey  Port  and  Harbor 
Development  Commission  was  appointed 

"  to  negotiate  or  agree  upon  a  joint  report,  Recom- 
mending a  policy  to  be  pursued  by  the  State  of 
New  York,  the  State  of  New  Jersey  and  the 
United  States  by  legislative  enactment  or  treaty 
or  otherwise,  to  the  end  that  the  said  port  shall  be 
efficiently  and  constructively  organized  and  fur- 
nished with  modern  methods  of  piers,  rail  and 
water  and  freight  facilities  and  adequately  pro- 
tected in  the  event  of  war.     Before  making  such 
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report,  such  commission  shall  make  a  thorough 
investigation  of  port  conditions  in  this  country  and 
shall  take  and  employ  such  engineering,  legal  or 
other  professional  skill  and  assistance  as  it  may 
need  for  the  effective  working  out  of  a  compre- 
hensive and  adequate  interstate  and  federal  port 
policy,  to  meet  commercial  needs  in  times  of  peace 
and  the  protection  of  the  harbor  and  adjacent 
localities  in  times  of  war." 


The  Board  of  Estimate  and  Apportionment  will  give 
its  most  earnest  thought  and  consideration  to  devising 
methods  by  which  such  comprehensive  plan,  if  approved, 
may  be  successfully  carried  into  operation,  either 
through  the  Proposed  Treaty  or  such  other  legal  pro- 
cedure as  may  be  deemed  necessary  or  advisable.  As 
matter  of  fact,  the  Treaty  proposed  defers  the  exercise 
of  any  real  power  by  the  Port  Authority  until  the 
adoption  of  the  comprehensive  plan  (Article  VI). 
Therefore,  no  harmful  delay  can  result  from  the  change 
in  procedure  now  recommended  by  this  Board. 

The  City  of  New  York  has  for  many  years  been 
engaged  in  the  development  of  the  Port  through  its 
Dock  Department  and  Sinking  Fund  Commission,  and 
has  made  great  progress  since  1871  in  carrying  out  such 
port  and  harbor  development  and  improvements. 

In  the  New  York  Harbor  case,  recently  decided  by 
the  Interstate  Commerce  Commission,  December  17, 
1917,  Commissioner  Harlan  said: 

Lack    of    Central    Administrative    Control    in 

New  Jersey 

"The  inactivity  of  the  municipalities  and  of  the 
State  authorities  in  New  Jersey  with  respect  to  the 
improvement  and  development  of  the  west  side  of  the 
harbor  is  noticeable.  The  contrast  between  the  notable 
progress  of  the  city  of  New  York,  on  the  one  hand,  and 
the  inaction  of  New  Jersey  on  the  other  is  striking. 

il  This  difference  in  policy  is  attributable  primarily 
to  a  difference  in  conditions.  For  more  than  40  years, 
as  previously  explained,  New  York's  whole  harbor 
policy  has  been  in  the  hands  of  a  single  department, 
which  now  has  jurisdiction  not  only  in  Manhattan  but 
in  the  Bronx,  in  Brooklyn,  and  in  Staten  Island,  all 
of  which  are  a  part  of  the  greater  city.  The  results 
of  this  concentration  of  authority  in  a  single  body  have 
been  most  beneficial.  The  whole  port,  or  such  part 
of  it  as  lies  in  the  State  of  New  York,  can  be  developed 
as  a  unit,  with  due  regard  to  the  advantage  and  dis- 
advantage of  each  part.  If  all  the  large  steamers  can 
not  be  accommodated  on  the  west  side  of  Manhattan 
they  may  be  accommodated  in  South  Brooklyn;  if  a 
railroad  applicant  for  pier  space  on  the  east  side  of 
Manhattan  can  not  be  accommodated  there,  it  may  be 
conveniently  located  in  Wallabout  Bay;  if  the  ferry 
service  between  Manhattan  Island  and  Staten  Island 
is  unsatisfactory,  the  city  of  New  York  constructs  and 
operates  municipal  ferryboats  to  afford  the  desired  ser- 
vice; and  if  the  ferries  operating  across  the  East  River 
are  not  adequate  to  carry  the  rapidly  increasing  number 
of  passengers  traveling  between  Manhattan  Island  and 
Long  Island,  tunnels  are  constructed  under  the  river 


and  subway  trains  operated  through  them.  The  advan- 
tages which  the  city  derives  from  the  concentration  of 
port  authority  in  a  single  administrative  body  are 
numerous  and  obvious. 

"  In  New  Jersey  the  opposite  conditions  prevail.  In 
that  portion  of  the  State  which  is  commonly  regarded 
as  being  within  'the  metropolitan  district,'  embracing 
all  or  parts  of  the  counties  of  Hudson,  Bergen,  Passaic, 
Essex,  Union  and  Middlesex,  there  are  scores  of  cities, 
towns  and  villages,  each  of  which  has  separate  control 
of  its  own  municipal  affairs.  Opposite  Manhattan 
Island,  on  the  west  side  of  the  Hudson  River,  are  the 
towns  of  Edgewater,  Guttenburg  and  Weehawken  and 
the  cities  of  Hoboken  and  Jersey  City,  and  farther  to 
the  south  is  the  city  of  Bayonne.  Each  of  these  munici- 
palities has  a  separate  corporate  existence,  and  each 
has  the  power,  independently  of  the  others,  to  take 
such  action  as  it  pleases  with  reference  to  the  develop- 
ment of  its  own  water  front,  or  to  take  no  action  at  all. 

"  In  1910,  the  then  Governor  of  New  Jersey  appointed 
a  commission  of  three  members  to  study  the  problem  of 
j)ort  development,  and  especially  to  find  some  method 
of  accommodating  large  vessels  in  the  harbor  without 
extending  the  piers  farther  into  the  river.  That  com- 
mission worked  in  co-operation  with  a  similar  body 
representing  the  State  of  New  York.  In  1911,  follow- 
ing the  report  of  the  New  Jersey  Commission  to  thr 
Legislature  of  that  State,  the  New  Jersey  Harbor  Com- 
mission was  created,  consisting  of  five  members.  In 
1915  this  commission  was  merged,  together  with  sev- 
eral others,  into  the  New  Jersey  Board  of  Commerce 
and  Navigation.  Investigations  conducted  by  this 
board  led  it  to  the  conclusion  that  the  present  adjust- 
ment of  freight  rates  results  in  injustice  to  New  Jersey, 
and  it  therefore  recommended  to  the  Governor  of  that 
State  that  he  appoint  a  special  committee  to  discover 
ways  and  means  of  procuring  a  more  equitable  rate 
adjustment.  That  Committee,  which  is  known  as  '  the 
Committee  on  Ways  and  Means  to  Prosecute  the  Case 
of  Alleged  Kate  and  Service  Discrimination  at  the 
Port  of  New  York,'  was  duly  appointed,  and  it  has 
joined  with  the  New  Jersey  Board  of  Commerce  and 
Navigation,  with  the  cities  of  Newark,  Hoboken, 
Jersey  City  and  Elizabeth,  in  instituting  the  present 
proceeding. 

"There  is  no  department  or  board  in  New  Jersey, 
either  state  or  municipal,  whose  powers  are  analogous 
to  those  possessed  by  the  Dock  Department  of  the  City 
of  New  York.  The  New  Jersey  Board  of  Commerce 
and  Navigation  has  power  to  lease  or  sell  riparian 
lands  belonging  to  the  State;  to  inspect  power  vessels 
on  inbound  waterways;  to  aid  in  the  movement  for  the 
construction  of  a  ship  canal  across  the  State;  to  aid 
the  municipalities  in  developing  their  water  fronts; 
and  generally  to  supervise  the  development  of  port 
facilities.  The  board  has  no  power  to  construct  docks 
or  bulkheads,  to  dig  channels,  or  to  provide  the  funds 
which  are  needed  for  the  proper  development  of  the 
harbor.  It  can  accomplish  those  things,  if  at  all,  only 
indirectly,  by  using  its  influence  with  the  several 
municipalities  and  urging  them  to  co-operate.  Even 
the  Legislature  of  the  State  of  New  Jersey  is  forbidden, 
by  a  constitutional  provision,  to  incur  a  debt  of  more 
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than  $100,000  without  the  consent  of  the  people  of  the 

State. 
********* 

a  The  result  of  the  division  of  authority  in  New  Jersey 
and  of  the  lack  of  foresight  on  the  part  of  individual 
municipalities  is  strikingly  evidenced  at  Jersey  City. 
Located  almost  in  the  heart  of  one  of  the  best  harbors 
in  the  world,  with  more  than  5  miles  of  frontage  on 
the  lower  Hudson  River  and  upper  New  York  Bay, 
and  served  by  five  of  the  country's  great  trunk  lines  ot 
railroad ;  in  short,  possessing  all  the  qualifications  which 
a  seaport  of  the  first  rank  should  have  Jersey  City  has 
been  content  to  see  her  valuable  water  front  '  turned 
into  a  huge  railroad  yard.'  Of  her  5  miles  of  shore 
line  more  than  90  per  cent,  is  owned  by  the  carriers. 
Of  the  133  long  piers  on  the  New  Jersey  side  of  the 
harbor  only  one  is  publicly  owned.  An  engineer 
employed  by  the  municipal  authorities  of  Jersey  City 
in  1915  to  study  the  general  conditions  of  the  water 
front  and  to  report  on  the  opportunities  for  developing 
it,  discovered  that  of  the  total  harbor  frontage  of  26,454 
feet  the  city  owned  but  125  feet;  and  he  could  only 
report  that  Jersey  City,  '  intended  by  nature  to  be  a 
great  seaport*  had  l failed  lamentably  in  the  realiza- 


tion of  this  manifest  destiny*  and  that  she  had 
'  entirely  neglected  to  take  advantage  of  these  natural 
and  artificial  opportunities  for  greatness  in  maritime 
affairs.' 


* 


* 


"  Since  the  very  earliest  days  of  transportation 
through  the  Erie  Canal  it  has  been  customary  to  apply 
the  same  rates  by  boat  from  Manhattan  and  Brooklyn 
as  from  Jersey  City  and  Hoboken,  and  the  same  policy 
will  be  followed  when  the  new  barge  canal  is 
completed." 

This  Board  invites  and  will  welcome  the  active  and 
earnest  co-operation  of  New  Jersey  in  any  movement 
tending  to  improve  and  develop  the  Port  of  New  York 
in  all  its  parts  and  to  the  fullest  extent,  including  mat- 
ters relating  to  river  and  harbor  pollution,  which  now 
constitutes  a  grave  menace  to  the  harbor  of  New  York, 
and  the  abatement  of  the  nuisance  arising  from  the 
poisonous  fumes  generated  in  the  factories  or  plants 
situated  on  the  New  Jersey  shore  opposite  Riverside 
Drive,  which  nuisance  is  most  injurious  to  the  health 
and  detrimental  to  the  property  of  the  people  residing 
in  that  locality. 


APPENDIX  E 

Resolution  Adopted  by  the  Legislature  of   the  State  of  New  Jersey  Continuing  the 

Legislative  Commission  to  Aid  in  the  Drafting  of  the  Treaty 


Joint  Resolution  creating  a  commission  consisting  of 
persons  to  be  appointed  by  the  Governor,  which  com- 
mission shall  meet  and  confer  with  such  commission 
as  may  be  appointed  by  the  Legislature  of  the  State 
of  New  York,  and  with  the  New  York-New  Jersey 
Port  and  Harbor  Development  Commission  for  the 
purpose  of  completing  a  draft  of  a  compact  between 
the  States  of  New  Jersey  and  New  York  for  the 
development  of  the  port  of  New  York  and  the  estab- 
lishment of  a  central  port  authority. 

Whereas,  Various  conferences  have  been  held  by  rep- 
resentatives of  the  Legislature  of  the  States  of  New 
Jersey  and  New  York  with  the  New  York-New 
Jersey  Port  and  Harbor  Development  Commission 
for  the  purpose  of  drafting  a  proposed  compact 
between  the  States  of  New  Jersey  and  New  York  for 
the  development  of  the  port  of  New  York  and  the 
creation  of  a  central  port  authority;  and. 

Whereas,  At  a  meeting  held  in  the  city  of  New  York 
on  the  fifth  day  of  April,  one  thousand  nine  hundred 
and  nineteen,  it  was  decided  to  postpone  the  submis- 


sion of  such  compact  to  the  said  States  until  the  next 
session  of  the  Legislatures  thereof,  and  that  confer- 
ences be  continued  for  the  purpose  of  completing  a 
compact  to  be  submitted  for  ratification;  therefore, 

Be  it  resolved  by  the  Senate  and  General  Assembly 
of  the  State  of  New  Jersey: 

1.  There  is  hereby  created  a  commission  consisting 
of  eight  persons  to  be  appointed  by  the  Governor,  which 
commission  shall  meet  and  confer  with  such  commis- 
sion as  may  be  appointed  by  the  Legislature  of  the 
State  of  New  York  and  with  the  New  York-New  Jersev 
Port  and  Harbor  Development  Commission  for  the  pur- 
pose of  completing  a  draft  of  a  compact  between  the 
States  of  New  Jersey  and  New  York  for  the  develop- 
ment of  the  port  of  New  York  and  the  creation  of  a 
central  port  authority,  such  compact  to  be  submitted  to 
the  Legislatures  of  the  said  States  of  New  Jersey  and 
New  York  at  the  next  session  thereof. 

2.  This  resolution  shall  take  effect  immediately. 

Approved  April  14,  1919. 
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APPENDIX  F 

Proposed  Statute  (1920)  Authorizing  Compact  (as  Introduced  Both  in  New  York  and 
New  Jersey  and  as  Passed  by  New  Jersey  Legislature  at  1920  Session)  • 


AN  ACT  authorizing  designated  authorities  in  behalf 
of  the  state  of  New  York  to  enter  into  an  agreement 
or  compact  with  designated  authorities  of  the  state 
of  New  Jersey  for  the  creation  of  the  "  Port  of  New 
York  District,"  the  establishment  of  "  The  Port  of 
New  York  Authority,"  and  the  defining  of  the  powers 
and  duties  of  such  authority. 

The  People  of  the  State  of  New  York,  represented 
in  Senate  and  Assembly,  do  enact  as  follows: 

Section  1.  William  R.  Willcox,  Eugenius  II.  Outer- 
bridge  and  Murray  Hulbert,  or  any  two  of  them,  com- 
missioners heretofore  appointed  under  chapter  four 
hundred  and  twenty-six  of  the  laws  of  nineteen  hun- 
dred and  seventeen  of  the  state  of  New  York,  together 
with  the  attorney-general  of  the  state  of  New  York,  are 
hereby  authorized  as  commissioners  upon  the  part  of 
the  state  of  New  York  to  enter  into,  with  the  state  of 
New  .  Jersey,  by  and  through  the  commissioners 
appointed  or  who  may  be  appointed  under  or  by  virtue 
of  a  law  of  the  legislature  of  the  state  of  New  Jersey, 
an  agreement  or  compact  in  the  form  following,  that  is 
to  say : 

Whereas,  In  the  year  eighteen  hundred  and  thirty- 
four  the  states  of  New  York  and  New  Jersey  did  enter 
into  an  agreement  fixing  and  determining  the  rights 
and  obligations  of  the  two  states  in  and  about  the  waters 
between  the  two  states,  especially  in  and  about  the  bay 
of  New  York  and  the  Hudson  river;  and 

Whereas,  Since  that  time  the  commerce  of  the  port 
of  New  York  has  greatly  developed  and  increased  and 
the  territory  in  and  around  the  port  has  become  com- 
mercially one  center  or  district;  arid 

Whereas,  It  is  confidently  believed  that  a  better 
co-ordination  of  the  terminal,  transportation  and  other 
facilities  of  commerce  in,  about  and  through  the  port 
of  New  York,  will  result  in  great  economies,  benefiting 
the  nation,  as  well  as  the  states  of  New  York  and  New 
Jersey;  and 

Whereas,  The  future  development  of  such  terminal, 
transportation  and  other  facilities  of  commerce  will 
require  the  expenditure  of  large  sums  of  money  and  the 
cordial  co-operation  of  the  states  of  New  York  and 
New  Jersey  in  the  encouragement  of  the  investment 
of  capital,  and  in  the  formulation  and  execution  of  the 
necessary  physical  plans;  and 

Whereas,  Such  result  can  best  be  accomplished  through 
the  cooperation  of  the  two  states  by  and  through  a  joint 
or  common  agency. 

Now,  therefore,  The  said  states  of  New  Jersey  and 
New  York  do  supplement  and  amend  the  existing  agree- 
ment of  eighteen  hundred  and  thirty-four  in  the  follow- 
ing respects: 

ARTICLE  I. 

They  agree  to  and  pledge,  each  to  the  other,  faithful 
co-operation  in  the  future  planning  and  development  of 
the  port  of  New  York,  holding  in  high  trust  for  the 
benefit  of  the  nation  the  special  blessings  and  natural 
advantages  thereof. 


ARTICLE  II. 

To  that  end  the  two  states  do  agree  that  there  shall 
be  created  and  they  do  hereby  create  a  district  to  be 
known  as  the  "Port  of  New  York  District"  (for 
brevity  hereinafter  referred  to  as  "The  District") 
which  shall  embrace  the  territory  bounded  and  de- 
scribed as  follows: 

The  district  is  included  within  the  boundary  lines 
located  by  connecting  points  of  known  latitude  and 
longitude.  The  approximate  courses  and  distances  of 
the  lines  enclosing  the  district  are  recited  in  the  descrip1 
tion,  but  the  district  is  determined  by  drawing  lines 
through  the  points  of  known  latitude  and  longitude. 
Beginning  at  a  point  A  of  latitude  forty-one  degrees 
and  four  minutes  north  and  longitude  seventy-three 
degrees  and  fifty-six  minutes  west,  said  point  being 
about  sixty-five  hundredths  of  a  mile  west  of  the 
westerly  bank  of  the  Hudson  river  and  about  two  and 
one-tenth  miles  northwest  of  the  pier  at  Piermont,  in 
the  county  of  Rockland,  state  of  New  York;  thenoe 
due  south  one  and  fifteen-hundredths  miles  more  or 
less  to  a  point  B  of  latitude  forty-one  degrees  and  three 
minutes  north  and  longitude  seventy-three  degrees  and 
fifty-six  minutes  west ;  said  point  being  about  one  and 
three-tenths  miles  northwest  of  the  pier  at  Piermont, 
in  the  oounty  of  Rockland,  state  of  New  York;  thence 
south  fifty-six  degrees  four  minutes  west  six  and 
twenty-six-hundredths  miles  more  or  leas  to  a  point  C 
of  latitude  forty-one  degrees  and  no  min\ltes  north  and 
longitude  seventy-four  degrees  and  two  minutes  west, 
said  point  being  about  seven-tenths  of  a  mile  north 
of  the  railroad  station  at  Westwood,  in  the  county  of 
Bergen,  state  of  New  Jersey;  thence  south  sixty-eight 
degrees  and  twenty-four  minutes  west  nine  and  thirty- 
seven-hundredths  miles  more  or  less  to  a  point  D  of 
latitude  forty  degrees  and  fifty-seven  minutes  north 
and  longitude  seventy-four  degrees  and  twelve  minutes 
west,  said  point  about  three  miles  northwest  of  the 
business  center  of  the  city  of  Paterson,  in  the  county 
of  Passaic,  state  of  New  Jersey;  thenoe  south  forty- 
seven  degrees  and  seventeen  minutes  west  eleven  and 
eighty-seven-hundredths  miles  more  or  less  to  a  point  E 
of  latitude  forty  degrees  and  fifty  minutes  north  and 
longitude  seventy-four  degrees  and  twenty-two  minutes 
west,  said  point  being  about  four  and  five-tenths  miles 
west  of  the  borough  of  Caldwell,  in  the  county  of  Mor- 
ris, state  of  New  Jersey;  thence  due  south  nine  and 
twenty-hundredths  miles  more  or  less  to  a  point  F  of 
latitude  forty  degrees  and  forty-two  minutes  north  and 
longitude  seventy-four  degrees  and  twenty-two  minutes 
west,  said  point  being  about  one  and  two-tenths  miles 
southwest  of  the  passenger  station  of  the  Delaware, 
Lackawanna  and  Western  railroad  in  the  city  of  Sum- 
mit, in  the  county  of  Essex,*  state  of  New  Jersey; 
thence  south  forty-two  degrees  and  twenty-four  minutes 
west,   seven  and  seventy-eight-hundredths  miles  more 


*  Error.  Should  be  "  Union,"  not  "  Enex." 
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or  less  to  a  point  G  of  latitude  forty  degrees  and  thirty- 
seven  minutes  north  and  longitude  seventy-four  degrees 
and  twenty-eight  minutes  west,  said  point  being  about 
two  and  two-tenths  miles  west  of  the  business  center 
of  the  city  of  Plainfield,  in  the  county  of  Somerset, 
state  of  New  Jersey ;  thence  due  south  twelve  and  sixty- 
five-hundredths  miles  more  or  less  on  a  line  passing 
about  one  mile  west  of  the  business  center  of  the  citv 

• 

of  New  Brunswick  to  a  point  H  of  latitude  forty  de- 
grees and  twenty-six  minutes  north  and  longitude 
seventy-four  degrees  and  twenty-eight  minutes  west, 
said  point  being  about  four  and  five-tenths  miles  south- 
west of  the  city  of  New  Brunswick,  in  the  county  of 
Middlesex,  state  of  New  Jersey ;  thence  south  seventy- 
seven  degrees  and  forty-two  minutes  east  ten  and 
seventy-nine-hundredths  miles  more  or  less  to  a  point 
I  of  latitude  forty  degrees  and  twenty-four  minutes 
north  and  longitude  seventy-four  degrees  and  sixteen 
minutes  west,  said  point  being  about  two  miles  south- 
west of  the  borough  of  Matawan,  in  the  county  of 
Middlesex,  state  of  New  Jersey ;  thence  due  east 
twenty-five  and  forty-eight-hundredths  miles  more  or 
less,  crossing  the  county  of  Monmouth,  state  of  New 
Jersey,  and  passing  about  one  and  four-tenths  miles 
south  of  the  pier  of  the  Central  Railroad  of  New 
Jersey  at  Atlantic  Highlands  to  a  point  J  of  latitude 
forty  degrees  and  twenty-four  minutes  north  and  longi- 
tude seventy-three  degrees  and  forty-seven  minutes 
west,  said  point  being  in  the  Atlantic  ocean;  thence 
north  eleven  degrees  fifty-eight  minutes  east  twenty- 
one  and  sixteen-hundredths  miles  more  or  less  to  a 
point  K,  said  point  being  about  five  miles  east  of  the 
passenger  station  of  the  Long  Island  railroad  at 
Jamaica  and  about  one  and  three-tenths  miles  east  of 
the  boundary  line  of  the  city  of  New  York,  in  the 
county  of  Nassau,  state  of  New  York;  thence  in  a 
northeasterly  direction  passing  about  one-half  mile 
west  of  New  Hyde  Park  and  about  one  and  one-tenth 
miles  east  of  the  shore  of  Manhasset  bay  at  Port  Wash- 
ington, crossing  Long  Island  sound  to  a  point  L,  said 
point  being  the  point  of  intersection  of  the  boundary 
line  between  the  states  of  New  York  and  Connecticut 
and  the  meridian  of  seventy-three  degrees,  thirty-nine 
minutes  and  thirty  seconds  west  longitude,  said  point 
being  also  about  a  mile  northeast  of  the  village  of  Port 
Chester;  thence  northwesterly  along  the  boundary  line 
between  the  states  of  New  York  and  Connecticut  to  a 
point  M,  said  point  being  the  point  of  intersection 
between  said  boundary  line  between  the  states  of  New 
York  and  Connecticut  and  the  parallel  of  forty-one 
degrees^  and  four  minutes  north  latitude,  said  point 
also  being  about  four  and  five-tenths  miles  northeast 
of  the  business  center  of  the  city  of  White  Plains; 
thence  due  west  along  said  parallel,  of  forty-one  degrees 
and  four  minutes  north  latitude,  the  line  passing  about 
two  and  one-half  miles  north  of  the  business  center  of 
the  city  of  White  Plains  and  crossing  the  Hudson  river 
to  the  point  A,  the  place  of  beginning. 

The  boundaries  of  said  district  may  be  changed 
from  time  to  time  by  the  action  of  the  legislature  of 
either  state  concurred  in  by  the  legislature  of  the  other. 
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ARTICLE  III. 

There  is  hereby  created  "The  Port  of  New  York 
Authority"  (for  brevity  hereinafter  referred  to  as  the 
"Port  Authority"),  which  shall  be  a  body  corporate 
and  politic,  having  the  powers  and  jurisdiction  herein- 
after enumerated,  and  such  other  and  additional  powers 
as  shall  be  conferred  upon  it  by  the  legislature  of 
either  state  concurred  in  by  the  legislature  of  the  other, 
or  by  act  or  acts  of  congress,  as  hereinafter  provided. 

ARTICLE  IV. 

The  port  authority  shall  consist  of  six  commissioners 
—  three  resident  voters  from  the  state  of  New  York, 
two  of  whom  shall  be  resident  voters  of  the  city  of 
New  York  and  recommended  by  the  municipality  of 
the  city  of  New  York,  and  three  resident  voters  from 
the  state  of  New  Jersey,  two  of  whom  shall  be  resident 
voters  within  the  New  Jersey  portion  of  the  district, 
the  New  York  members  to  be  chosen  by  the  state  of 
New  York  and  the  New  Jersey  members  by  the  state 
of  New  Jersey,  in  the  manner  and  for  the  terms  fixed 
and  determined  from  time  to  time  by  the  legislature 
of  each  state  respectively,  except  as  herein  provided. 

Each  commissioner  may  be  removed  or  suspended 
from  office  as  provided  by  the  law  of  the  state  for  which 
he  shall  be  appointed. 

ARTICLE  V. 

The  commissioners  shall,  for  the  purpose  of  doing 
business,  constitute  a  board  and  may  adopt  suitpMe 
by-laws  for  its  management. 

ARTICLE  VI. 

The  port  authority  shall  constitute  a  body,  both 
corporate  and  politic,  with  full  power  and  authority 
to  purchase,  construct,  lease  and/or  operate  any  ter- 
minal or  transportation  facility  within  said  district; 
and  to  make  charges  for  the  use  thereof;  and  for  any 
of  such  purposes  to  own,  hold,  lease  and  or  operate 
real  or  personal  property,  to  borrow  money  and  secure 
the  same  by  bonds  or  by  mortgages  upon  any  property 
held  or  to  be  held  by  it.  No  property  now  or  hereafter 
vested  in  or  held  by  either  state,  or  by  any  county,  city, 
borough,  village,  township  or  other  municipality,  shall 
be  taken  by  the  port  authority,  without  the  authority 
or  consent  of  such  state,  county,  city,  borough,  village, 
township  or  other  municipality,  nor  shall  anything 
herein  impair  or  invalidate  in  any  way  any  bonded 
indebtedness  of  such  state,  county,  city,  borough,  vil- 
lage, township  or  other  municipality,  nor  impair  the 
provisions  of  law  regulating  the  payment  into  sinking 
funds  of  revenues  derived  from  municipal  pro}>crty, 
or  dedicating  the  revenues  derived  from  any  municipal 
property  to  a  specific  purpose. 

The  powers  granted  in  this  article  shall  not  be  exer- 
cised by  the  port  authority  until  the  legislatures  of  both 
states  shall  have  approved  of  a  comprehensive  plan  for 
the  development  of  the  port  as  hereinafter  provided. 

ARTICLE  VII. 

The  port  authority  shall  have  such  additional  powers 
and  duties  as  may  hereafter  be  delegated  to  or  imposed 
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upon  it  from  time  to  time  by  the  action  of  the  legis- 
lature of  either  state  concurred  in  by  the  legislature 
of  the  other.  Unless  and  until  otherwise  provided,  it 
shall  make  an  annual  report  to  the  legislature  of  both 
states,  setting  forth  in  detail  the  operations  and  trans- 
actions conducted  by  it  pursuant  to  this  agreement  and 
any  legislation  thereunder.  The  port  authority  shall 
not  pledge  the  credit  of  either  state  except  by  and  with 
the  authority  of  the  legislature  thereof. 

ARTICLE  VIII. 

Unless  and  until  otherwise  provided,  all  laws  now 
or  hereafter  vesting  jurisdiction  or  control  in  the  pub- 
lic service  commission,  or  the  public  utilities  commis- 
sion, or  like  body,  within  each  state  respectively,  shall 
apply  to  railroads  and  to  any  transportation,  terminal 
or  other  facility  owned,  operated,  leased  or  constructed 
by  the  port  authority,  with  the  same  force  and  effect 
as  if  such  railroad,  or  transportation,  terminal  or  other 
facility  were  owned,  leased,  operated  or  constructed  by 
a  private  corporation. 

ARTICLE  IX. 

Nothing  contained  in  this  agreement  shall  impair 
the  powers  of  any  municipality  to  develop  or  improve 
port  and  terminal  facilities. 

ARTICLE  X. 

The  legislatures  of  the  two  states,  prior  to  the  sign- 
ing of  this  agreement,  or  thereafter  as  soon  as  may  be 
practicable,  will  adopt  a  plan  or  plans  for  the  compre- 
hensive development  of  the  port  of  New  York.  No 
city  within  the  port  district  shall  be  bound  by  the  com- 
prehensive plan  unless  and  until  it  has  approved  of 
the  same.  After  the  adoption  of  the  plan  or  plans  by 
the  legislatures  of  both  states,  no  modification  in  such 
plan  or  plans  shall  be  made  except  by  the  port  authority 
with  the  approval  of  the  municipality  or  municipalities 
directly  affected  by  such  modifications. 

ARTICLE  XI. 

The  port  authority  shall  from  time  to  time  make 
plans  for  the  development  of  said  district,  supple- 
mentary to  or  amendatory  of  any  plan  theretofore 
adopted,  and  when  such  plans  are  duly  approved  by 
the  legislatures  of  the  two  states,  they  shall  be  binding 
upon  both  states  with  the  same  force  and  effect  as  if 
incorporated  in  this  agreement. 

ARTICLE  XII. 

The  port  authority  may  from  time  to  time  make 
recommendations  to  the  legislatures  of  the  two  states 
or  to  the  congress  of  the  United  States,  based  upon 
study  and  analysis,  for  the  better  conduct  of  the  com- 
merce passing  in  and  through  the  port  of  New  York, 
the  increase  and  improvement  of  transportation  and 
terminal  facilities  therein,  and  the  more  economical 
and  expeditious  handling  of  such  commerce. 

ARTICLE  XIII 

The  port  authority  may  petition  any  interstate  com- 
merce commission  (or  like  body),  public  service  com- 


mission, public  utilities  commission  (or  like  body),  or 
any  other  federal,  municipal,  state  or  local  authority, 
administrative,  judicial  or  legislative,  having  jurisdic- 
tion in  the  premises,  after  the  adoption  of  the  compre- 
hensive plan  as  provided  for  in  article  X  for  the  adop- 
tion   and    execution    of    any    physical    improvement 


opinion  ot  the  port 
authority,  may  be  designed  to  improve  or  better  the 
handling  of  commerce  in  and  through  said  district,  or 
improve  terminal  and  transportation  facilities  therein. 
It  may  intervene  in  any  proceeding  affecting  the  corm 
merce  of  the  port. 

ARTICLE  XIV. 

The  port  authority  shall  elect  from  its  number  a 
chairman,  vice-chairman,  and  may  appoint  such  officers 
and  employees  as  it  may  require  for  the  performance 
of  its  duties,  and  shall  fix  and  determine  their  qualifi- 
cations and  duties. 

ARTICLE  XV. 

Unless  and  until  the  revenues  from  operations  con- 
ducted by  the  port  authority  are  adequate  to  meet  all 
expenditures,  the  legislatures  of  the  two  states  shall 
appropriate,  in  equal  amounts,  annually,  for  the 
salaries,  office  and  other  administrative  expenses,  such 
sum  or  sums  as  shall  be  recommended  by  the  port 
authority  and  approved  by  the  governors  of  the  two 
states,  but  each  state  obligates  itself  hereunder  only  to 
the  extent  of  one  hundred  thousand  dollars  in  any  one 
year. 

ARTICLE  XVI. 

Unless  and  until  otherwise  determined  by  the  action 
of  the  legislatures  of  the  two  states,  no  action  of  the 
port  authority  shall  be  binding  unless  taken  at  a  meet- 
ing at  which  at  least  two  members  from  each  state  are 
present  and  unless  four  votes  are  cast  therefor,  two 
from  each  state.  Each  state  reserves  the  right  here- 
after to  provide  by  law  for  the  exercise  of  a  veto  power 
by  the  governor  thereof  over  any  action  of  any  com- 
missioner appointed  therefrom. 

ARTICLE  XVII. 

Unless  and  until  otherwise  determined  by  the  action 
of  the  legislatures  of  the  two  states,  the  port  authority 
shall  not  incur  any  obligations  for  salaries,  office  or 
other  administrative  expenses,  within  the  provisions  of 
article  XV,  prior  to  the  making  of  appropriations  ade- 
quate to  meet  the  same. 

ARTICLE  XVIII. 

4 

The  port  authority  is  hereby  authorized  to  make 
suitable  rules  and  regulations  not  inconsistent  with  the 
constitution  of  the  United  States  or  of  either  state,  and 
subject  to  the  exercise  of  the  power  of  congress,  for 
the  improvement  of  the  conduct  of  navigation  and  com- 
merce, which,  when  concurred  in  or  authorized  by  the 
legislatures  of  both  states,  shall  be  binding  and  effective 
upon  all  persons  and  corporations  affected  thereby. 
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ARTICLE  XrX. 

The  two  states  shall  provide  penalties  for  violations 
of  any  order,  rule  or  regulation  of  the  port  authority, 
and  for  the  manner  of  enforcing  the  same. 

ARTICLE  XX. 

The  territorial  or  boundary  lines  established  by  the 
agreement  of  eighteen  hundred  and  thirty-four,  or  the 
jurisdiction  of  the  two  states  established  thereby,  shall 
not  be  changed  except  as  herein  specifically  modified. 

ARTICLE  XXL 

Either  state  may  by  its  legislature  withdraw  from 
this  agreement  in  the  event  that  a  plan  for  the  compre- 
hensive development  of  the  port  shall  not  have  been 
adopted  by  both  states  on  or  prior  to  July  first,  nine- 
teen hundred  and  twentv-one;  and  when  such  with- 
drawal  shall  have  been  communicated  to  the  governor 
of  the  other  state  by  the  state  so  withdrawing,  this 
agreement  shall  be  thereby  abrogated. 

ARTICLE  XXII. 

Definitions.  The  following  words  as  herein  used 
shall  have  the  following  meaning:  "Transportation 
facility"  shall  include  railroads,  steam  or  electric, 
motor  truck  or  other  street  or  highway  vehicles,  tun- 
nels, bridges,  boats,  ferries,  car-floats,  lighters,  tugs, 
floating  elevators,  barges,  scows  or  harbor  craft  of  any 
kind,  air  craft  suitable  for  harbor  service,  and  every 
kind  of  transportation  facility  now  in  use  or  hereafter 
designed  for  use  for  the  transportation  or  carriage  of 
persons  or  property.  "Terminal  facility"  shall  in- 
clude wharves,  piers,  slips,  ferries,  docks,  dry  docks, 
bulkheads,  dock-walls,  basins,  car-floats,  float-bridges, 
grain  or  storage  elevators,  warehouses,  cold  storage, 
tracks,  yards,  sheds,  switches,  connections,  •  overhead 
appliances,  and  every  kind  of  terminal  or  storage 
facility  now  in  use  or  hereafter  designed  for  use  for 
the  handling,  storage,  loading  or  unloading  of  freight 
at  steamship,  railroad  or  freight  terminals.  "Rail- 
roads" shall  include  railways,  extensions  thereof,  tun- 
nels, subways,  bridges,  elevated  structures,  tracks, 
poles,  wires,  conduits,  power  houses,  substations,  lines 
for  the  transmission  of  power,  car-barns,  shops,  yards, 
sidings,  turn-outs,  switches,  stations  and  approaches 
thereto,  cars  and  motive  equipment.  "Facility"  shall 
include  all  works,  buildings,  structures,  appliances  and 
appurtenances  necessary  and  convenient  for  the  proper 
construction,  equipment,  maintenance  and  operation  of 
such  facility  or  facilities  or  any  one  or  more  of  them. 
"Real  property"  shall  include  land  under  water,  as 
well  as  uplands,  and  all  property  either  now  commonly 
or  legally  defined  as  real  property  or  which  may  here- 
after be  so  defined.  "Personal  property"  shall  in- 
clude choses  in  action  and  all  other  property  now  com- 
monly or  legally  defined  as  personal  property  or  which 
may  hereafter  be  so  defined.  "  To  lease  "  shall  include 
to  rent  or  to  hire.  "Rule  or  regulation,"  until  and 
unless  otherwise  determined  by  the  legislatures  of  both 
states,  shall  mean  any  rule  or  regulation  not  incon- 
sistent with  the  constitution  of  the  United  States  or 


of  either  state,  and,  subject  to  the  exercise  of  the  power 
of  congress,  for  the  improvement  of  the  conduct  of  navi- 
gation and  commerce  within  the  district,  and  shall  in- 
clude charges,  rates,  rentals  or  tolls  fixed  or  established 
by  the  port  authority;  and  until  otherwise  determined 
as  aforesaid,  shall  not  include  matters  relating  to  harbor 
or  river  pollution.  Wherever  action  by  the  legislature 
of  either  state  is  herein  referred  to,  it  shall  mean  an 
act  of  the  legislature  duly  adopted  in  accordance  with 
the  provisions  of  the  constitution  of  the  state. 

Plural  or  singular.  The  singular  wherever  used 
herein  shall  include  the  plural. 

Consent,  approval  or  recommendation  of  munici- 
pality; how  given.  Wherever  herein  the  consent,  ap- 
proval or  recommendation  of  a  "  municipality "  is  re- 
quired, the  word  "municipality"  shall  be  taken  to 
include  any  city  or  incorporated  village  within  the  port 
district,  and  in  addition  in  the  state  of  New  Jersey 
any  borough,  town,  township  or  any  municipality  gov- 
erned by  an  improvement  commission  within  the  dis- 
trict. Such  consent,  approval  or  recommendation 
whenever  required  in  the  case  of  the  city  of  New  York 
shall  be  deemed  to  have  been  given  or  made  whenever 
the  board  of  estimate  and  apportionment  of  said  city 
or  any  body  hereafter  succeeding  to  its  duties  shall  by 
majority  vote  pass  a  resolution  expressing  such  consent, 
approval  or  recommendation;  and  in  the  case  of  any 
municipality  now  or  hereafter  governed  by  a  commis- 
sion, whenever  the  commission  thereof  shall  by 
majority  vote  pass  such  a  resolution;  and  in  all  other 
cases  whenever  the  body  authorized  to  grant  consent 
to  the  use  of  the  streets  or  highways  of  such  munici- 
pality shall  by  a  majority  vote  pass  such  a  resolution. 
The  legislature  of  the  state  of  New  York  shall  provide 
for  the  manner  of  appointment  of  commissioners  to 
the  port  authority  in  the  event  of  the  failure  of  the 
municipality  of  the  city  of  New  York  to  make  recom- 
mendations in  accordance  witli  article  four  hereof. 

§  2.  The  said  agreement  or  compact,  when-  signed 
and  sealed  by  the  commissioners  of  each  state  as  herein- 
before provided,  and  the  attorney-general  of  the  state  of 
New  York,  and  the  attorney-general  of  the  state  of 
New  Jersey  if  he  be  designated  so  to  act  by  the  state  of 
New  Jersey,  shall  become  binding  upon  the  state  of 
New  York,  and  shall  be  filed  in  the  office  of  the  secre- 
tary of  state  of  the  state  of  New  York. 

§  3.  If  by  death,  resignation  or  otherwise,  a  vacancy 
occurs  among  those  appointed  hereunder  by  the  state 
of  New  York,  the  governor  is  hereby  authorized  to  fill 
the  same. 

§  4.  The  said  commissioners,  together  with  the  com- 
missioners appointed  from  the  state  of  New  Jersey,  shall 
have  power  to  apply  to  the  congress  of  the  United 
States  for  its  consent  and  approval  of  the  agreement 
or  compact  signed  by  them ;  but  in  the  absence  of  such 
consent  of  congress  and  until  the  same  shall  have  been 
secured,  the  said  agreement  or  compact  shall  be  bind- 
ing upon  the  state  of  New  York  in  all  respects  per- 
mitted by  law  for  the  two  states  of  New  York  and  New 
Jersey  without  the  consent  of  congress  to  co-operate, 
for  the  purposes  enumerated  in  said  agreement  or  com- 
pact, and  in  the  manner  provided  therein. 
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APPENDIX  G 

Allen  Port  Treaty  Bill  Introduced  in  Legislature  of  New  Jersey  and  Passed  by  Senate 

March  30,  1920,  and  by  Assembly  April  15,  1920 


AN  ACT  to  authorize  a  commission  to  enter  into  a 
compact  or  agreement  with  the  State  of  New  York 
for  the  development  of  the  port  of  New  York. 

Be  it  enacted  by  the  Senate  and  General  Assembly 
of  the  State  of  New  Jersey: 

1.  J.  Spencer  Smith,  De  Witt  Van  Buskirk  and 
Frank  R.  Ford,  or  any  two  of  them,  commissioners 
heretofore  appointed  under  chapter  130  of  the  Laws 
of  1917,  of  the  State  of  New  Jersey,  together  with  the 
Attorney-General  of  the  State  of  New  Jersey,  are 
hereby  authorized  as  commissioners  upon  the  part  of 
the  State  of  New  Jersey  to  enter  into,  with  the  State 
of  New  York,  by  and  through  the  commissioners  ap- 
pointed or  who  may  be  appointed  under  or  by  virtue 
of  a  law  of  the  Legislature  of  the  State  of  New  York, 
an  agreement  or  compact  in  the  form  following,  that  is 
to  Bay : 

[Here  follows  Treaty  as  in  Appendix  F.] 

2.  The  said  agreement  or  compact,  when  signed  and 
sealed  by  the  commissioners  of  each  State  as  herein- 


before provided,  and  the  Attorney-General  of  the  State 
of  New  Jersey,  and  the  Attorney-General  of  the  State 
of  New  York,  if  he  be  designated  so  to  act  by  the  State 
of  Now  York,  shall  become  binding  upon  the  State  of 
Now  Jersey,  and  shall  be  filed  in  the  office  of  the 
Secretary  of  State  of  the  State  of  New  Jersey. 

3.  If  by  death,  resignation  or  otherwise,  a  vacancy 
occurs  among  those  appointed  hereunder  by  the  State 
of  New  Jersey,  the  Governor  is  hereby  authorized  to 
fill  the  same. 

4.  The  said  commissioners,  together  with  the  com- 
missioners appointed  from  the  State  of  New  York, 
shall  have  power  to  apply  to  the  Congress  of  the  United 
States  for  its  consent  and  approval  of  the  agreement 
or  compact  signed  by  them ;  but  in  the  absence  of  such 
consent  of  Congress  and  until  the  same  shall  have  been 
secured,  the  said  agreement  or  compact  shall  be  bind- 
ing upon  the  State  of  New  Jersey  in  all  respects  per- 
mitted by  law  for  the  two  States  of  New  York  and  New 
Jersey  without  the  consent  of  Congress  to  co-operate, 
for  the  purposes  enumerated  in  said  agreement  or  com- 
pact, and  in  the  manner  provided  therein. 


APPENDIX  H 

Brief  Submitted  to  the  Board  of  Estimate  and  Apportionment  of  New  York  City  by 

the  Commission,  January  23,  1920 


In  the  Matter  of  the  Proposed  Compact  between  the 
StateB  of  New  York  and  New  Jersey,  Now  Under 
Preparation  by  the  New  York,  New  Jersey 
Port  and  Harbor  Development  Commission,  in 
Co-operation  with  the  Legislative  Bi-State  Com- 
mission, Consisting  of  the  President  of  the  Senate, 
the  Minority  Leader,  the  Speaker  of  the  Assembly, 
the  Majority  Leader  of  the  Assembly,  the  Minority 
Leader  of  the  Assembly,  the  Attorney-General  of 
Each  State,  Together  with  the  Chairmen  of  Other 
Committees,  the  Corporation  Counsel  of  the  City 
of  New  York  and  of  Jersey  City. 

Memorandum  presented  by  the  New  York,  New  Jersey 
Port  and  Harbor  Development  Commission  to  the 
Board  of  Estimate  and  Apportionment,  January  23rd, 
1920,  in  response  to  its  request  for  a  statement  of 
the  reasons  for  reconsideration  of  the  resolution 
adopted  by  the  Board  of  Estimate  and  Apportion- 
ment on  April  4th,  1919,  together  with  a  statement  of 
tlie  reasons  for  the  approval  of  the  proposed  compact 
between  the  two  States. 

The  Present  Status  of  the  Compact 

As  a  result  of  a  conference  held  January  29,  1919, 
between  the  members  of  the  Now  York,  New  Jersey 
Port  and  Harbor  Development  Commission,  their 
counsel,  and  Governor  Alfred  E.  Smith  of  New  York 
and  Governor  Walter  E.  Edge  of  New  Jersey,  it  was 
agreed  that  a  Legislative  Bi-State  Commission  should 
be  appointed,  which  should  co-operate  with  the  Port 


Commission  in  the  consideration  and  revision  of  the 
compact,  so  that  it  might  be  presented  in  complement- 
ary form  to  the  Legislatures  of  both  States.  Pursuant 
to  this  determination  such  a  Legislative  Bi-State  Com- 
mission -was  appointed,  and  after  conferring  with  the 
Port  Commission  and  its  counsel,  revised  the  proposed 
draft  of  the  compact.  On  March  1st  Governor  Smith, 
Speaker  Sweet  and  Senator  Walters  requested  further 
adjournment  of  the  conference  until  the  administra- 
tive officials  of  the  City  of  New  York  might  be  given 
opportunity  to  consider  tho  proposed  compact  and 
express  their  views  thereon.  Pursuant  thereto  Hon. 
J.  Henry  Walters,  president  pro  tern,  of  the  Senate, 
addressed  a  oommunication  to  the  Mayor  and  members 
of  the  Board  of  Estimate  and  Apportionment,  in  which 
the  Board  of  Estimate  and  Apportionment  was 
requested  to  advise  him  officially  whether  or  not  the 
proposed  instrument  met  with  its  approval,  and 
whether  or  not  there  were  any  criticisms,  suggestions 
or  amendments  which  it  desired  to  offer  in  furtherance 
of  and  to  safeguard  the  city's  interests,  and  stating 
further  that  "Because  of  the  objections  and  sugges- 
tions made  on  behalf  of  the  City  of  New  York  and 
called  to  the  attention  of  the  New  York  State  Com- 
mission, the  members  of  the  Legislature  of  this  State 
are  unwilling  to  proceed  with  the  proceedings  involv- 
ing the  entry  into  such  compact  or  treaty,  or  to  create 
such  Port  Authority  as  proposed  with  or  without  j>ower 
until  the  City  of  New  York,  through  its  elected  officials, 
has  made  its  position  in  relation  to  the  same  definitely 
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known."  The  Board  of  Estimate  and  Apportionment 
held  a  public  hearing  on  March  26th,  1919,  at  which 
the  Commission  and  its  counsel  attended  by  direction 
of  the  Governor,  and  counsel  for  the  Commission  out- 
lined the  history  and  purpose  of  the  proposed  compact. 
On  April  4th  the  Board  of  Estimate  and  Apportion- 
ment adopted  a  resolution  in  which  it  expressed  itself 
as  being  *'  impressed  with  the  necessity  for  co-operation 
between  the  two  States  of  New  York  and  New  Jersey 
to  develop  the  Port  of  New  York"  and  "ready  to 
immediately  consider  and  carefully  study  any  compre- 
hensive plan  having  that  for  its  object,"  but  in  which 
the  Board  expressed  the  belief  that  "the  presentation 
and  adoption  of  such  comprehensive  plan  should  pre- 
cede the  making  of  the  Proposed  Treaty  granting  such 
vast  powers  for  all  time  to  the  Port  Authority  in  the 
Port  District  to  be  created  thereby."  The  Board,  how- 
ever, recommended  that  the  Port  and  Harbor  Com- 
mission be  continued  in  existence;  that  the  Legisla- 
tures of  both  States  make  the  necessary  appropriations 
to  enable  it  to  complete  its  work,  and  stated  further 
that  "  the  active  and  earnest  co-operation  of  New  Jer- 
sey in  any  movement  tending  to  improve  and  develop 
the  Port  of  New  York  in  all  its  parts  and  to  the  fullest 
extent "  is  invited  by  the  Board.  Following  this  reso- 
lution, the  Legislative  Bi-State  Conference  met  on 
April  5th  and  unanimously  adopted  resolutions  express- 
ing its  view  that  the  Port  and  Harbor  Development 
Commission  should  continue  its  work;  that  each  State 
make  the  necessary  appropriation  therefor;  that  the 
Legislatures  of  each  State  continue  the  present  Bi-St&te 
Legislative  Commission;  that  (i pending  the  consum- 
mation of  such  compact  and  the  working  out  of  a  com- 
prehensive plan  for  the  development  of  the  Port,  all 
projects  for  terminal  facilities  within  the  Port  of  New 
York  shall  be  submitted  to  the  New  York,  New  Jersey 
Port  and  Harbor  Development  Commission  for  con- 
sideration and  advice,  to  the  end  that  so  far  as  prac- 
ticable all  such  projects  shall  be  in  harmony  with  such 
comprehensive  plan  when  ultimately  adopted."  It  fur- 
ther resolved  that  "  to  the  end  that  a  compact  between 
the  two  States  may  be  submitted  to  the  next  Legislature 
of  each  State,  amended  in  the  light  of  suggestions  made 
and  to  be  made,  the  present  conference  be  continued 
and  the  legislative  sub-committee  of  each  State  be 
instructed  and  directed  to  confer  with  the  New  York, 
New  Jersey  Port  and  Harbor  Development  Commis- 
sion and  its  counsel  and  present  at  an  adjourned  meet- 
ing of  this  conference,  to  be  held  at  such  time  as  the 
sub-committee  is  ready  to  report,  a  revision  of  the 
present  revised  draft  of  the  proposed  compact  between 
the  States  which  shall  take  account  of  all  suggestions 
that  have  thus  far  been  made  or  may  hereafter  be 
made."  Pursuant  to  this  resolution  the  Legislative 
Bi-State  Commission  has  taken  up  the  revision  of  the 
proposed  compact,  and  after  many  conferences  is 
rapidly  reaching  an  agreement  upon  the  proposed  draft. 
The  comprehensive  physical  plan,  contemplated  as 
the  culmination  of  the  work  of  the  Bi-State  Port  and 
Harbor  Development  Commission,  cannot  be  completed 
and  rejyorted  for  action,  together  with  the  statistical 
information  or  economic  proof  to  support  it,  before  the 
1st  of  July  next.  The  Bi-State  Commission  has  so 
advised  the  Legislative  Bi-State  Conference,  and  has 


so  advised  the  members  of  the  Board  of  Estimate  and 
Apportionment.  By  July  1st  the  Legislatures  of  both 
States  will  have  adjourned  and  if  the  proposed  compact 
is  not  submitted  until  the  physical  comprehensive  plan 
is  approved,  it  will  not  come  before  the  Legislatures 
of  1920  in  both  States,  but  must  wait  for  the  Legisla- 
tures of  1921 ;  and  as  the  proposed  compaet  will  require 
for  its  full  ratification  the  approval  of  Congress,  the 
joint  effort  of  the  two  States  is  likely  to  be  postponed 
until  late  in  1922,  even  though  the  desirability  of 
joint  development  is  concurred  in  and  a  definite 
physical  comprehensive  plan  satisfactory  to  all  the  com- 
munities within  the  Port  District  is  adopted.  The 
necessity  for  port  improvement  by  the  Port  of  New 
York,  its  relation  to  the  high  cost  of  living  not  only 
as  it  affect®  the  matter  of  terminal  markets,  but  in  the 
burden  that  it  imposes  upon  every  piece  of  material 
that  goes  into  the  life  of  the  community,  is  so  great 
that  the  Commission  believed  and  still  believes  that 
the  compact  should  be  considered  by  the  Legislatures 
of  the  two  States  this  year  in  such  form  as  will  make 
the  power  of  any  agency  created  by  such  compact 
dependent  for  execution  upon  the  approval  of  the  com- 
prehensive physical  plan. 

In  view  of  the  importance  of  the  matter  to  the  City 
of  New  York,  therefore,  the  Chairman  of  the  Bi-State 
Port  Commission  addressed  a  letter  on  January  12th, 
1920,  bringing  this  situation  to  the  attention  of  the 
Board  of  Estimate  and  Apportionment  and  requesting 
that,  in  order  that  the  draftsmen  of  the  proposed  com- 
pact might  have  the  benefit  of  the  criticisms,  counsel 
and  suggestions  of  the  Board  of  Estimate  and  Appor- 
tionment, the  Board  reconsider  its  action  of  April  4th, 
1919,  and  give  to  the  Legislative  Bi-State  Commission 
the  benefit  of  such  counsel,  criticism  and  suggestions. 

This  memorandum  is  submitted  in  response  to  the 
request  of  the  Board  of  Estimate  and  Apportionment 
for  a  statement  of  the  reasons  why  the  resolution 
adopted  by  the  Board  of  Estimate  and  Apportionment 
on  April  4th,  1919,  should  be  reconsidered  and  a  state- 
ment of  the  reasons  for  the  approval  of  the  proposed 
revised  treaty. 

I 

A  year's  time  in  port  development  is  worth  paving 

If  the  two  States  are  to  join  in  a  comprehensive 
development  of  the  Port  of  New  York,  it  is  imperative 
that  they  should  be  permitted  to  do  so  at  the  earliest 
opportunity.  They  will  not  be  able  to  do  so  without 
some  kind  of  an  agreement  between  them,  approved 
by  Congress.  The  port  lies  in  two  States.  It  is  sub- 
ject to  the  jurisdiction  of  three  sovereignties — the 
State  of  New  York,  the  State  of  New  Jersey,  and  Con- 
gress, by  virtue  of  its  control  over  interstate  commerce. 
Without  some  legal  bas's  for  co-operation,  nothing  can 
be  done.  While,  therefore,  the  physical  plans  for  the 
development  of  the  port  may  properly  take  time  for 
study,  public  discussion  and  ultimate  approval,  the 
legal  basis  for  co-operation  between  the  States  should 
l>e  established.  If  such  a  legal  basis  is  to  be  estab- 
lished, it  will  require  the  action  of  the  Legislatures  of 
!x>th  States  and  approval  by  Congress.  The  Legisla- 
tures of  both  States  are  now  in  session,  but  will 
adjourn,   so  we   are   advised,  early  in  March,   or  at 
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New  Yohk,  New  Jersey  Port  and  Harbor  Development  Commission 


latest  the  latter  part  of  March.  As  the  report  of  the 
Commission,  together  with  the  comprehensive  physical 
plan  and  the  reasons  therefor,  cannot  be  completed 
before  the  1st  of  July,  an  entire  year  will  be  lost  before 
the  legal  basis  for  co-operation  can  be  established. 

II 

A  compact  between  the  two  States  can  be  effect- 
uated which  shall  be  conditioned  upon  the  ulti- 
mate approval  of  the  comprehensive  physical  plan 

In  sill  of  the  deliberations  of  the  Legislative  Bi-State 
Commission  it  was  agreed  that  the  Port  Authority  con- 
templated in  the  proposed  compact  as  the  agency  for 
effectuating  the  joint  purposes  of  the  two  States  should 
not  be  permitted  to  function  until  the  comprehensive 
physical  plan  had  been  approved  by  both  States. 
Article  VI  of  the  proposed  compact  contains  the  fol- 
lowing proviso:  "The  powers  granted  in  this  article 
shall  not  be  exercised  by  the  Port  Authority  until  the 
Legislatures  of  both  States  shall  have  approved  of  a 
comprehensive  plan  for  the  development  of  the  port 
as  hereinafter  provided"  —  but  in  order  that  the  two 
States  might  not  be  precluded  from  vesting  any  power 
in  the  Port  Authority,  however  desirable,  the  follow- 
ing provision  was  added:  "Provided,  however,  that 
the  Legislature  of  either  State  with  the  approval  of 
the  Legislature  of  the  other  State  may  from  time  to 
time  authorize  the  Port  Authority  to  proceed  with 
specific  matters."  The  theory  of  this  qualification  was 
that  the  comprehensive  plan,  when  presented,  might 
secure  the  general  approval  of  all  the  communities  of 
its  backbone  or  general  plan,  and  yet  require  modifica- 
tion as  to  details,  and  in  order  that  there  might  not  be 
any  delay  in  laying  the  foundations  for  a  real  Port  of 
New  York,  the  power  to  proceed  with  specific  matters 
was  reserved. 

Tf  this  reservation  of  power  (which  the  Legislatures 
of  both  States  now  have)  is  deemed  unwise,  the  proviso 
can  be  eliminated  and  the  entire  operation  of  the  Port 
Authority  conditioned  upon  tho  approval  of  the  com- 
prehensive plan. 

HI 

Opportunity  for  co-operation  between  the  two 
States  may  be  lost  if  the  compact  is  not  approved 
now 

On  April  5th,  1919,  when  New  York  requested  a 
year's  adjournment  of  the  matter  for  further  considera- 
tion, Senator  Case,  now  Acting  Governor  of  the  State 
of  New  Jersey,  then  majority  leader  and  chairman  of 
the  New  Jersey  delegation  to  the  Legislative  Bi-State 
Commission,  said  that  while  New  Jersey  "will,  of 
course,  be  as  patient  as  its  interests  will  permit  *  *  * 
we  cannot  agree  to  an  indefinite  continuance  of  our 
deliberations."  cl*  *  *  we  have  reached  the  point 
across  the  river  where  several  communities  are  actively 
demanding  a  plan  or  program  of  some  character.  Our 
problem  is  that  we  have  in  our  State,  and  on  our 
waterfront,  the  terminals  of  the  great  continental  rail- 
roads; and  at  the  present  time  we  are  not  reaping  the 
benefit  from  them  that  we  may  reap,  and  cities  like 


Newark,  Jersey  City  and  others,  are  demanding  a 
State  program.  We  have  been  holding  them  back, 
saying,  'Here  is  a  great  comprehensive  plan  for  the 
greatest  port  in  the  world,  and  we  will  be  part  of  it,' 
and  that  is  satisfying  them,  and  they  are  being  satis- 
fied, but  of  course  we  cannot  keep  on  saying  that  too 
long  *  *  *  we  are  favorable  to  the  plan  before 
us  to-day,  and  *  *  *  respectfully  urge  that  any 
delay  in  the  consideration  of  it  be  shortened  to  the 
greatest  possible  degree."  At  tho  same  time  Governor 
Edge,  now  United  States  Senator  from  New  Jersey, 
said:  "1  am  very  sorry  it  scema  this  —  whether  it 
is  an  impossible  barrier,  of  course,  I  know  not  —  has 

but  I  may  say  very  positively  for 


arisen 
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New  Jersey,  with  great  regret,  if  we  cannot  enter  into 
the  marriage  ceremony,  I  shall  certainly  recommend, 
and  I  feel  that  we  have  the  united  support  of  our  State 
Government,  represented  by  both  political  parties;  and 
the  Commission  already  in  existence  in  New  Jersey, 
with  all  the  authority  we  could  give  them  on  the  Jersey 
side,  will  proceed  so  far  as  it  is  possible  to  proceed,  to 
harness  the  possibilities  of  the  great  port  of  New  York 
on  the  Jersey  side."      The  statements  made  by  Gov- 
ernors Edge  and  Case  at  that  time  have  since  been  con- 
firmed in  the  renewed  activities  for  development  on 
the  New  Jersey  side  of  the  port.    The  recent  announce- 
ment that  the  Cunard  Steamship  Co.  has  arranged  to 
spend  $30,000,000  for  eight  concrete  and  steel  wharves 
a  thousand  feet  long  at  Weeihawken  further  emphasizes 
the    necessity    for    prompt    agreement    upon    general 
policy   between   the    two    States.      Since  the   contest 
between  New  York  and  New  Jersev  in  the  New  York 
Harbor  Case,  in  which  New  Jersey  petitioned  for  a 
separate  rate  zone  from  that  of  New  York,  there  have 
been  amity  and  good  feeling  between  the  two  States. 
That  amity  and  good  feeling  have  been  carried  forward 
in  the  cordial  relations  between  the  members  of  the 
Commissions  from  both  States,  the  Port  and  Harbor 
Development  Commission,  as  well  as  the  Legislative 
Bi-State  Commission.      This  amity  and  good  feeling 
should  be  cemented  and  confirmed  by  solemn  pledges 
of  co-operation  and  by  provision  for  the  method  of 
co-operation.     Each  State  is  entitled  to  know  the  inten- 
tion of  the  other  and  not  to  be  held  in  abeyance  by 
loose    assurances    of   ultimate    co-operation.      If    the 
present   Port   and   Harbor  Development   Commission 
goes  out  of  existence,  leaving  a  report  and  a  plan,  how- 
ever well  considered,  however  far-sighted  in  its  out- 
look, with  no  agreement  between  the  two  States  to  go 
forward    and    no    agency    through    which    they    may 
co-operate,  the  present  pleasant  relations  between  the 
two  States  can  easily  be  changed  and  the  old  spirit  of 
rivalry  and  jealousy  revived.      During  the  discussion 
of  the  New  York  Harbor  Case,  criticism  was  made  of 
New  Jersey's  attitude  upon  the  ground  that  she  was 
seeking  to  "split  the  Port  of  New  York."     For  two 
years  now  New  Jersey  has  been   co-operating  with 
New  York  in  an  effort  to  bind  the  port  together.     If 
this  effort,  made  in  good  faith,  should  be  repulsed  or 
discouraged  in  any  way,  New  Jersey  will  feel  that  she 
is  not  to  blame.      Delay  in  the  consummation  of  the 
legal    basis    for    co-operation    between    the    States    is 
dangerous. 
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IV 
Co-operation  between  the  tw  j  States  is  essential 

The  Port  of  New  York  is  viewed  with  envious  eyes 
by  its  competitor  ports.  Within  the  past  few  years 
great  changes  have  taken  place  in  the  routes  for  trans- 
shipment of  freight.  Even  greater  changes  will  take 
place.  The  projected  deepening  of  the  St.  Lawrence 
River  is  being  pressed  for  by  the  rest  of  the  country, 
because  it  is  believed  that  it  will  make  the  Lake  ports 
accessible  to  ocean-home  commerce.  The  recent 
improvements  to  the  Mississippi  route  from  Chicago 
to  New  Orleans  is  likely  to  send  more  freight  from  the 
Central  West  out  of  the  port  of  New  Orleans.  The 
existing  differential  in  favor  of  Philadelphia  and  Balti- 
more already  has  injured  the  commerce  of  the  Port  of 
New  York.  This  is  no  time  for  division  between  the 
east  and  the  west  side  of  the  port  It  is  a  time  for 
harmony  and  for  co-operation.  But  until  the  two 
States  have  come  to  an  understanding  in  definite  legal 
form,  each  ba9  the  right  to  assert  its  rival  claims  and 
advantages  in  securing  business,  Federal  appropria- 
tions and  any  other  benefits  it  may,  by  its  energy, 
initiative  and  enterprise,  obtain.  Once  the  parties 
agree  upon  the  terms  of  their  co-operation  they  will 
be  partners  instead  of  rivals,  and  can  join  hands  in 
the  great  work  of  reconstructing  the  port. 


The  proposed  compact  and  the  reasons  therefor 
briefly  stated     » 

(A)  What  it  does.  The  proposed  compact,  after 
the  recitals  (p.  3,  lines  1  to  20;  p.  4,  lines  1  to  3) 
of  the  importance  of  the  commerce  of  the  port,  recog- 
nition of  the  existing  fact  that  "the  territory  in  and 
around  the  port  has  become  commercially  one  center 
or  district"  and  that  "a  better  co-ordination  of  the 
terminal,  transportation  and  other  facilities  of  com- 
merce in,  about  and  through  the  Port  of  New  York, 
will  result  in  great  economies,  benefiting  the  Nation, 
as  well  as  the  States  of  New  York  and  New  Jersey," 
and  tfiat  this  development  "will  require  the  expendi- 
ture of  large  sums  of  money,  and  the  cordial  co-opera- 
tion of  the  States  of  New  York  and  New  Jersey  in 
the  encouragement  of  the  investment  of  capital,  and 
in  the  formulation  and  execution  of  the  necessary 
physical  plans,"  and  that  such  a  result  can  best  be 
accomplished  through  the  co-operation  of  the  two 
States  by  and  through  a  joint  or  common  agency,  by 
Article  I  (lines  7  to  10,  p.  4)  pledges  each  State  to 
"faithful  cooperation  in  the  future  planning  and 
development  of  the  port,"  and  by  Article  II  creates 
a  district  to  be  known  as  the  "Port  of  New  York 
District."  By  Article  III  there  is  created  "  The  Port 
of  New  York  Authority,"  a  public  corporate  body  with 
the  powers  and  jurisdiction  enumerated  in  the  pro- 
posed compact  and  such  other  and  additional  powers 
as  shall  be  conferred  upon  it  by  the  Legislature  of 
either  State,  concurred  in  by  the  Legislature  of  the 
other,  or  by  act  or  acts  of  Congress.  By  Article  IV 
it  is  provided  that  the  Port  Authority  shall  consist  of 
six  commissioners,  three  resident  voters  from  the  State 
of  New  York,  two  of  whom  must  be  resident  voters 


of  the  City  of  New  York,  and  three  resident  voters 
from  the  State  of  New  Jersey,  two  of  whom  shall  be 
resident  voters  within  the  New  Jersey  portion  of  the 
district,  the  New  York  members  to  be  chosen  by  the 
State  of  New  York  and  the  New  Jersey  members  by 
the  State  of  Now  Jersey,  in  the  manner  and  for  the 
terms  fixed  by  the  Legislature  of  each  State  respec- 
tively. Under  Article  VI  the  Port  Authority  is  given 
full  power  and  authority  to  purchase,  construct,  lease 
and/or  operate  any  terminal  or  transportation  facility 
within  the  district,  to  own  and  hold  real  and  personal 
property,  to  lx>rrow  money  and  secure  the  same  by 
bonds  or  mortgages  on  any  proj)erty  held  or  to  be  held 
by  it.  It  is  expressly  provided  that  none  pf  the  prop- 
erty of  either  State  or  of  any  county,  city,  borough, 
township  or  municipality  shall  be  taken  by  the  Port 
Authority  without  the  authority  or  consent  of  such 
State,  county,  boroughj  township  or  municipality ;  and 
it  is  expressly  provided  that  the  Port  Treaty  shall  not 
affect  the  bonded  indebtedness  of  any  community,  nor 
impair  the  provisions  of  law  regulating  the  control  of 
the  revenues  derived  from  municipal  property.  The 
same  article  provides  that  the  Port  Authority,  as  has 
already  been  indicated  (see  Point  II)  shall  not  exer- 
cise any  of  its  powers  "until  the  Legislatures  of  both 
States  shall  have  approved  of  a  comprehensive  plan 
for  the  development  of  the  port  as  hereinafter  pro- 
vided"—  the  present  qualifying  provision  being  only 
"  that  the  Legislature  of  either  State  with  the  approval 
of  the  Legislature  of  the  other  State  may  from  time 
to  time  authorize  the  Port  Authority  to  proceed  with 
specific  matters."  By  Article  VII  the  Port  Authority 
is  precluded  from  pledging  tie  credit  of  either  State, 
except  by  and  with  the  authority  of  the  Legislature 
thereof.  By  Article  VIII  the  jurisdiction  of  the  pub- 
lic service  commission  or  the  public  utility  commission, 
or  like  body,  within  each  State,  over  railroads,  trans- 
portation, terminal  and  other  facilities  is  preserved, 
even  if  such  railroad,  transportation  or  terminal 
facility  is  owned  or  operated  by  the  Port  Authority. 
Article  IX  provides  that  the  Legislatures  of  the  two 
States  "  will  adopt  a  plan  or  plans  for  the  comprehen- 
sive development  of  the  port  of  New  York"  either 
prior  to  the  signing  of  the  compact,  or  thereafter,  as 
soon  as  may  be  practicable,  and  further,  that  "no 
modification  in  such  plans  shall  be  made  except  by  the 
Port  Authority  with  the  approval  of  the  municipality 
or  municipalities  directly  affected  by  such  modifica- 
tions." By  Article  XIV  the  pledge  of  each  State  to 
the  support  of  the  Port  Authority  is  limited  to 
$100,000.  By  Article  XV  it  is  provided  that  no 
action  of  the  Port  Authority  "shall  be  binding  unless 
taken  at  a  meeting  at  which  at  least  two  members  from 
each  State  are  present  and  unless  four  votes  are  cast 
therefor,  two  from  each  State."  Article  XV  further 
provides  that  "  Each  State  reserves  the  right  hereafter 
to  provide  by  law  for  the  exercise  of  a  veto  power  by 
the  Governor  thereof  over  any  action  of  any  commis- 
sioner appointed  therefrom."  Article  XVII  provides 
that  the  Port  Authority  may,  when  concurred  in  or 
authorized  by  the  Legislatures  of  both  States,  make 
suitable  rules  or  regulations,  not  inconsistent  with  the 
Constitution  of  the  United  States  or  of  either  State 
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and  subject  to  the  power  of  Congress  over  interstate 
commerce. 

(B)  Limitations  upon  the  Port  Authority.  From 
the  foregoing  summary  it  will  be  clear  that  the  Port 
Authority  cannot  take  over  the  property  of  any  munici- 
pality without  its  consent,  and  that  the  franchise- 
granting  power  and  the  control  over  the  streets  of  any 
city  remain  intact.  The  Port  Authority,  there- 
fore,   18    NOT    A    SUPERVENING    AGENCY,     BUT    IS    AN 

AGENCY  FOR  CO-OPERATION  OF  ALL  THE  MUNICIPALI- 
TIES WITHIN    THE   DISTRICT   IN   BOTH   STATES.      Unlike 

the  Port  Authority  at  London,  at  Liverpool,  at  Mon- 
treal, or  at  New  Orleans,  it  derives  its  greatest  power 
not  through  the  taking  away  of  the  initiative  and  inde- 
pendence of  the  various  municipalities  within  the  dis- 
trict, but  through  its  capacity  to  aid  those  municipali- 
ties in  working  towards  a  comprehensive  organization 
of  the  port  which  will  be  of  advantage  to  all. 

(C)  The  borrowing  capacity  of  the  Poii  Authority. 
Public  attention  has  already  been  drawn  to  the  fact 
that  neither  State,  nor  any  city  within  the  Port  Dis- 
trict, is  legally  constituted  to  borrow  the  vast  sums  of 
money  necessary  for  a  comprehensive  scheme  of  port 
development.  Assuming  that  port  facilities  within 
the  port  are  self-supporting  enterprises,  returning  large 
profits  and  amortizing  themselves  within  a  reasonable 
period,  without  the  creation  of  an  agency  of  this  kind, 
the  self-supporting  character  of  the  enterprise  will  not 
exempt  it  from  the  debt  limit  Until  the  fact  is  demon- 
strated by  actual  operation.  The  Port  Authority  may, 
however,  upon  the  merits  of  any  given  development, 
float  its  own  bonds,  backed  by  the  assurance  that  it  is 
a  pa*t  of  the  great  development  of  the  port.  The  Port 
Authority  can  become  the  co-operative  agency  of  any 
municipality,  which,  conditioning  its  grant  of  priv- 
ileges upon  the  ultimate  vesting  of  title  to  the  property 
in  the  municipality,  may  hasten  its  own  development 
through  the  -assistance  of  the  Port  Authority. 

(D)  There  is  no  limitation  upon  the  freedom  or 
initiative  of  arvtj  municipality  in  the  proposed  compact. 
Provided  any  development  is  in  conformity  with  the 
comprehensive  plan,  the  municipality  may  go  forward, 
as,  indeed,  may  any  private  enterprise,  to  the  full 
extent  of  its  capacity.  The  limitations  upon  munici- 
pal and  private  activity,  therefore,  will  come  in  the 
comprehensive  plan.  This  plan  will  have  to  receive 
the  approval  of  both  States  and  the  Legislature  of  the 
State  of  New  York  has  already  indicated  that  the  City 
of  New  York  will  not  only  be  consulted,  but  will  prac- 
tically have  the  final  say  as  to  the  approval  of  the  plan. 
Such  a  plan  will  have  to  justify  itself  economically; 
that  is  to  say,  it  will  have  to  be  supported  by  proof  of 
the  economies  and  savings  that  may  be  derived  through 
its  operation.  It  must  be  so  laid  out  that  all  the  com- 
munities within  the  Port  District  shall  be  willing  to 
join  hands  in  working  towards  its  realization. 

VI 
The  Port  of  New  York  is  otie  port 

Tho  Interstate  Commerce  Commission  held,  u]>on 
the  argument  of  the  State  of  New  York,  that  "His- 
torically, geographically  and  commercially  New  York 
and  the  industrial  districts  in  the  northern  part  of  the 


State  of  New  Jersey  constitute  a  single  community." 
This  is  the  legal  basis  for  maintaining  the  present  rate 
zone. 

VII 

The  problem  of  terminal  markets  is  dependent 
upon  a  solution  of  the  larger  terminal  problem 

The  terminal  markets  within  New  York  State  can- 
not be  located  without  relation  to  the  belt  lines  now 
in  New  Jersey.  New  York  City  normally  consumes 
daily  1,800,000  quarts  of  milk,  ninety-four  carloads 
of  refrigerated  meats,  seventy-four  of  livestock, 
eighteen  of  live  poultry,  twenty  of  fresh  fish,  127  of 
dairy  products,  201  of  vegetables  and  107  of  fruit 
During  the  harbor  strike  of  1918  the  Port  and  Harbor 
Development  Commission  investigated  the  movement 
of  food  and  found  that  the  New  York  railroads,  exclu- 
sive of-  diversions,  brought  30.652  per  cent,  and  the 
New  Jersey  43.358  of  the  milk.  For  refrigerated 
meats  the  corresponding  percentages  were  35.106  and 
19.503;  for  livestock  78.378  and  29.730;  for  live  poul- 
try 0.000  and  5.555;  for  fresh  fish  GO.OOt)  and  6.666; 
for  dairy  products  14.173  and  8.792;  for  vegetables 
22.093  and  14.203;  for  fruit  17.757  and  9.346.  All 
agencies  agree  that  "  The  present  facilities  for  receiv- 
ing rail  and  water  shipments  of  foodstuffs  in  New 
York  City  have  grown  up  in  a  haphazard  way  without 
much  relation  to  the  needs  of  the  enormously  increased 
population  of  the  city  or  the  changing  character  of 
the  city  itself."  (Governor  Smith's  Reconstruction 
Commission  Report,  June  14,  1919.)  "Improved 
terminal  facilities  would  not  only  reduce  the  ultimate 
cost  of  food  to  the  consumer,  but  would  permit  dealers 
to  do  business  more  economically  and  would  provide 
them  with  facilities  for  doing  a  much  larger  business." 
(Governor  Whitman's  Market  Commission.) 

VIII 

The  need  for  increasing  facilities  to  take  care  of 
the  new  international  business  that  is  coming 

In  its  survey  of  port  facilities  the  United  States 
Shipping  Board  says  that  American  port  facilities  are 
"taxed  to  capacity  by  the  present  shipping — in  many 
instances  overtaxed,  and  in  nearly  all  instances,  unless 
they  are  speedily  expanded,  facing  serious  congestion. 
This  is  especially  true  of  the  facilities  of  New  York 
Harbor,  the  greatest  problem  of  port  development  in 
the  world  to-day.?>  In  its  public  announcement  of 
August  4th,  1918,  the  United  States  Shipping  Board 
said:  "A  doubling,  and  perhaps  trebling,  of  docks, 
piers,  marine  railways,  and  terminal  facilities  in  gen- 
eral of  Atlantic,  Gulf,  and  Pacific  ports  will  probably 
l>o  called  for  by  the  swiftly  increasing  American  mer- 
chant marine."  And  on  March  30th,  1918,  United 
States  Interstate  Commerce  Commissioner  James  S. 
Harlan,  in  his  report  to  the  Director-General  of  Rail- 
roads, said,  referring  to  the  Port  of  New  York: 
"Wholly  aside  from  the  extraordinary  volume  of  the 
traffic,  to  and  through  the  port,  of  the  allied  and  of  our 
own  military  and  naval  establishments  at  this  time, 
new  and  enlarged  terminal  facilities  must  be  provided, 
apparently  on  a  liberal  scale  and  on  both  sides  of  the 
river,  if  the  port  of  New  York  is  to  hold  its  command- 
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ing  place  in  our  domestic  and  foreign  commerce." 
Recent  utterances  by  Collector  Byron  D.  Newton  con- 
firm these  statements. 

IX 

The  selection  of  commissioners 

The  compact  leaves  to  each  State  the  method  for 
naming  the  commissioners,  except  that  in  the  case  of 
New  York  at  least  two  of  the  three  commissioners 
must  be  resident  voters  of  the  City  of  New  York  and 
in  the  case  of  New  Jersey  they  must  be  resident  voters 
within  the  New  Jersey  section  of  the  Port  District. 
The  method  of  selecting  the  commissioners  for  the 
State  of  New  York  is  properly  the  subject  for  discus- 
sion between  the  members  of  the  Legislative  Bi-State 
Commission  from  New  York  and  the  representatives 
of  the  City  of  New  York.  The  Port  and  Harbor 
Development  Commission  believes  that  this  is  not  a 
matter  that  should  be  part  of  the  negotiations  between 
New  York  and  New  Jersey.  It  is  intrastate  and  not 
interstate.  It  believes,  also,  that  the  public  policy  of 
the  State*  with  regard  to  the  method  of  selecting  the 
membership  of  the  Port  Authority  may  be  subject  to 
revision  from  time  to  time,  and  that  the  State  should 
not  be  limited  by  the  restrictions  of  the  treaty.  But 
as  this  is  one  of  the  matters  upon  which  the  counsel, 
advice  and  suggestions  of  the  present  officials  from 
New  York  are  solicited,  the  Commission  will  give 
earnest  consideration  to  any  suggestion  coming  from 
the  Board  of  Estimate  and  Apportionment  upon  this 
subject,  so  that  in  formulating  its  recommendations  to 
the  Legislature  it  may  know  the  opinion  of  the  Board 


of  Estimate  and  Apportionment  of  the  City  of  New 
York. 

X 

The  comprehensive  physical  plan 

This  cannot  be  completed  by  the  Bi-State  Port 
Commission  until  it  has  gone  through  the  process  of 
analyzing  costs  and  is  prepared  to  recommend  a  plan 
that  is  justified  upon  the  basis  of  economic  proof;  but 
after  the  Commission  has  approved  of  it,  it  must  then 
be  submitted  for  public  discussion.  The  Commission 
is  convinced  that  at  least  six  months  should  be  allowed 
for  study  by  all  of  the  municipalities  concerned  in  the 
plan  before  it  is  presented  to  the  Legislatures  for  their 
consideration,  and  that  the  Legislatures  may  properly 
provide  at  this  session  for  the  method  of  procedure 
by  which  the  plan  may  be  publicly  considered.  In 
the  meantime,  however,  the  Commission  believes  that 
tlie  compact  can  be  approved  and  on  its  way  to  ratifica- 
tion by  Congress. 

All  of  which  is  respectfully  submitted. 

January  23,  1920. 

New  York,  New  Jersey  Port  and  Harbor 
Development  Commission, 
William  R.  Willcox,  Chairman, 
J.  Spencer  Smith,  Vice-Chairman, 
William  Leart,  Secretary. 

Julius  Henry  Cohen, 

Counsel. 


APPENDIX  I 

Act  (N.  Y.)  to  Authorize  Appointment  of  Port  Authority  Commissioners  Introduced 

in  1920  Legislature 


AN  ACT  to  authorize  the  appointment  of  commis- 
sioners to  "The  Port  Authority"  established  by 
the  agreement  or  compact  between  the  states  of 
New  York  and  New  Jersey  within  the  "Port  of 
New  York  District/' 

The  People  of  the  State  of  New  York,  represented 
in  Senate  and  Assembly,  do  enwct  as  follows: 

Section  1.  The  governor  shall,  by  and  with  the 
advice  and  consent  of  the  senate,  appoint  three  com- 
missioners to  the  port  authority  created  by  the  agree- 
ment or  compact  between  the  states  of  New  York  and 
New  Jersey  entered  into  or  about  to  be  entered  inro 
under  laws  passed  by  the  states  of  New  York  and  New 
Jersey  authorizing  such  agreement  or  compact. 

§  2.  At  least  two  of  said  commissioners  shall  be  resi- 
dent voters  of  the  city  of  New  York  and  recommended 
by  the  municipality  of  the  city  of  New  York  as  herein- 
after provided. 

§  3.  The  board  of  estimate  and  apportionment  of  the 
city  of  New  York  shall  by  majority  vote  recommend  to 
the  governor  for  the  purposes  of  such  appointment  a 
list  of  five  candidates.  The  governor  shall  call  upon 
the  board  of  estimate  and  apportionment  to  recommend 
such  a  list  to  him  and  such  list  shall  be  furnished  to 
the  governor  within  twenty  days  after  he  has  called 
therefor. 


§  4r.  In  the  event  of  the  failure  or  default  of  said 
board  of  estimate  and  apportionment  to  furnish  the 
governor  within  the  time  specified  with  such  list  of 
recommendations,  then  the  governor  by  and  with  the 
advice  and  consent  of  the  senate  shall  make  his  appoint- 
ments without  such  recommendations. 

§  5.  The  three  commissioners  shall  not  be  appointed 
by  the  governor  until  and  after  the  said  agreement  or 
compact  shall  have  been  executed  on  behalf  of  the  two 
states  of  New  York  and  New  Jersey  by  the  designated 
authorities  authorized  to  execute  the  same. 

§  6.  The  commissioners  when  appointed  shall  hold 
office  until  the  first  day  of  July,  nineteen  hundred  and 
twenty-two.  They  shall  have  the  powers  and  duties 
and  be  subject  to  the  limitations  provided  for  in  the 
compact  or  agreement  entered  into  between  the  two 
states. 

§  7.  In  the  event  of  any  vacancy  occurring  in  the 
office  of  the  commissioners  prior  to  July  first,  nineteen 
hundred  and  twenty-two,  by  reason  of  death,  resignation 
or  otherwise,  the  governor  shall,  by  and  with  the  advice 
and  consent  of  the  senate,  fill  sueh  vacancy,  and  if  the 
vacahcy  occur  in  the  ease  of  a  commissioner  recom- 
mended by  the  board  of  estimate  and  apportionment 
of  the  city  of  New  York,  before  making  such  appoint- 
ment the  governor  shall  call  upon  said  board  of  esti- 
mate and  apportionment  for  a  list  of  three  names  of 
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candidates  recommended  for  the  office  and  the  board 
of  estimate  and  apportionment  shall  furnish  such  list 
within  twenty  days  after  so  requested  by  the  governor, 
and  in  the  event  of  the  failure  or  default  of  the  board 
of  estimate  and  apportionment  to  furnish  the  governor 


with  such  list  of  recommendations  within  the  time 
specified,  then  the  governor,  by  and  with  the  advice 
and  consent  of  the  senate,  shall  make  such  appointment 
without  such  recommendations. 

§  8.  This  act  shall  take  effect  immediately. 


APPENDIX  J 

Act  (N.  J.)  Authorizing  Appointment  of  Port  Authority  Commissioners  Introduced  in 
Legislature  of  New  Jersey.  Passed  by  Senate  April  12,  1920,  and  by  Assembly  April 
15,  1920 


AN  ACT  to  nuthorizi*  the  appointment  of  commis- 
sioners to  "The  Port  Authority"  established  by 
the  agreement  or  compact  between  the  States  of 
New  York  and  New  Jersey  within  the  "  Port  of 
New  York  District" 

Be  it  enacted  by  the  Senate  and  General  Assembly 
of  the  State  of  New  Jersey: 

1.  The  Governor  shall,  by  and  with  the  advice  and 
consent  of  the  Senate,  appoint  three  commissioners  to 
"The  Port  Authority"  created  by  the  agreement  or 
compact  between  the  States  of  New  York  and  New 
Jersey,  entered  into  or  about  to  be  entered  into  under 
laws  passed  by  the  States  of  New  York  and  New 
Jersey  authorizing  such  agreement  or  compact. 

2.  At  least  two  of  said  commissioners  shall  be  resi- 
dent voters  within  the  New  Jersey  portion  of  the  "  Port 


of  New  York   District"  as  described  in  and  bounded 
in  said  agreement  or  compact. 

3.  The  three  commissioners  shall  not  be  appointed 
by  the  Governor  until  and  after  the  said  agreement  or 
compact  shall  have  been  executed  on  behalf  of  the 
States  of  New  Jersey  and  New  York  by  the  designated 
authorities  authorized  to  execute  the  same. 

4.  The  commissioners  when  appointed  shall  hold 
office  until  the  first  day  of  July,  nineteen  hundred  and 
twenty-two.  They  shall  have  the  powers  and  duties 
and  be  subject  to  the  limitations  provided  for  in  the 
compact  or  agreement  entered  into  between  the  two 
States. 

5.  In  the  event  of  any  vacancy  occurring  in  the 
office  of  the  commissioners  prior  to  July  first,  nineteen 
hundred  and  twenty-two,  by  reason  of  death,  resigna- 
tion or  otherwise,  the  Governor  shall  fill  such  vacancy. 

6.  This  act  shall  take  effect  immediately. 
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Memorandum  Filed  by  the  Board  of  Estimate  and  Apportionment  before  the  Judiciary 

Committee  of  the  New  York  Senate  on  the  20th  Day  of  April,  1920 


The  act  creating  the  joint  commission  to  investigate 
and  report  upon  conditions  in  the  Port  of  New  York 
and  recommend  a  policy  with  respect  thereto,  to  be  car- 
ried into  effect  "by  legislative  enactment  or  treaty  or 
otherwise,"  has  not  boon  complied  with  by  the  joint 
commission,  which  now  seeks  the  creation  of  a  new 
commission  with  unlimited  powers  that  shall  hereafter 
determine  such  Port  policy  and  the  manner  and  time 
in  which  it  may  be  carried  out  in  whole*  or  in  part, 
according  to  its  unrestrained  discretion. 

Requirement  of  Act  of  1917 

A  commission  was  created  by  Chapter  426  of  the 
Laws  of  1017  entitled 

"An  Act  to  establish  a  commission  to  act  jointly 
with  a  similar  Commission  of  the  State  of  New 
Jersey  in  the  investigation  of  Port  conditions  at 
the  Port  of  New  York  and  to  submit  a  compre- 
hensive report  recommending  the  proper  policy 
that  shall  be  pursued  for  the  best  interests  of  the 
entire  Port  of  New  York,  and  the  legislation, 
State  and  Federal,  that  will  be  necossary  to  make 
such  recommendations  effective  and  making  an  ap- 
propriation for  the  expenses  of  said  Commission." 


The  joint  commission  appointed  under  Chapter  426 
of  the  Laws  of  1917  has  not  yet  performed  the  duty 
thereby  imposed 

"to  negotiate  or  agree  upon  a  joint  report  recom- 
mending a  policy  to  be  pursued  by  the  State  of 
New  Jersey,  the  State  of  New  York  and  the 
United  States  by  legislative  enactment  or  treaty 
or  otherwise,  to  the  end  that  said  Port  shall  be 
efficiently  and  constructively  organized  and  fur- 
nished with  modern  methods  of  piers,  rail  and 
water  and  freight  facilities,  and  adequately  pro- 
tected in  the  event  of  war." 

Instead  of  performing  that  duty  it  is  endeavoring 
to  bring  about  the  creation  of  another  commission 
pursuant  to  the  so-called  Treaty,  which  commission 
from  time  to  time  hereafter  shall  determine  such  policy. 

The  act  of  1917  required  that 

"before  making  such  a  report  such  commission 
shall  make  a  thorough  study  of  Port  conditions  in 
this  country," 

and  it  was  required  to  take  all  necessary  steps 

"  for  the  effective  working  out  of  a  comprehensive 
and  adequate  interstate  and  Federal  Port  policy 
to  meet  commercial  needs  in  time  of  peace  and 
the  protection  of  the  harbor  and  adjacent  localities 
in  times  of  war." 
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In  a  preliminary  report  dated  January  26,  1918, 
upon  the  faith  of  which  the  commission  received  appro- 
priations of  $400,000  it  recognized  the  purpose  and 
necessity  of  complying  with  the  Act  creating  it,  as 
follows; 

"  the  Commission  now  makes  its  recommendations 
upon  the  necessity  for  a  comprehensive  joint 
report  upon  the  Port  Problem,  the  feasibility  of 
making  such  a  report  at  the  present  time,  its  desir- 
able scope  and  the  tinio  and  expense  which  would 
1)0  involved  in  its  preparation"  (page  7). 

u  The  necessity  for  the  establishment  of  a 
definite  Port  policy  as  well  as  a  Port  authority 
and  of  a  comprehensive  plan  for  the  future  is 
most  graphically  demonstrated  by  the  present  con- 
gestion of  the  commerce  of  the  Port"  (page  9). 

"The  feasibility  of  making  a  comprehensive 
report  upon  the  Port  Problem  at  this  time  has 
been  fully  considered  by  the  Commission " 
(page  10). 

"  The  Commission  definitely  recommends  that 
the  study  contemplated  in  the  legislation  creating 
the  Commission  and  outlined  in  this  report  be 
undertaken,  the  report  prepared  and  to  that  end 
the  two  States  of  New  York  and  New  Jersey 
appropriate  $400,000  in  equal  payments  covering 
a  period  of  two  years"  (pages  15,  16). 

It  is  the  very  evident  purpose  of  the  Act  of  1917 
creating  the  Commission  now  proposing  a  Treaty  with 
the  State  of  New  Jersey  that  the  "comprehensive 
report  recommending  the  proper  policy  that  shall  be 
pursued  "  "  by  legislative  enactment  or  treaty  or  other- 
wise," is  a  report  which  sets  forth  every  material  fact 
with  respect  to  the  conditions  in  the  Port  of  New  York 
necessary  to  determine  the  method  and  plan  according 
to  which  such  Port  should  be  developed,  and  having 
determined  upon  such  method  and  plan  to  negotiate 
with  the  State  of  New  Jersey  to  cany  them  into  effect 
by  Treaty  or  Legislative  enactment. 

Act  of  1917  Has  Not  Been  Complied  With 

The  Commission  has  utterly  failed  to  perform  the 
duties  imposed  by  the  Act.  It  has  not  yet  made  such 
a  report  although  it  has  had  ample  appropriations  and 
more  than  the  time  requested  in  which  to  do  so.  It  is 
now  endeavoring  to  procure  the  enactment  of  a  Treaty 
which  would  be  binding  for  all  time  without  the  sub- 
mission of  any  such  report  containing  facts  from  which 
the  necessity  or  purpose  to  be  served  by  such  a  Treaty 
may  be  inferred. 

The  so-called  Treaty  is  merely  an  attempt  to  finance 
private  enterprises  with  public  funds  and  to  escape 
constitutional  limitations  upon  public  debt. 

In  its  report,  dated  January  26,  1918,  the  Commis- 
sion set  forth  that  — 

"For  the  purpose  of  eliciting  information  and 
opinions,  the  Commission  adopted  a  questionnaire 
upon  the  Port  Problem  (Appendix  B)  which  was 
submitted  to  various  railroad,  shipping  and  ware- 
house interests  affected  and  answers  were  secured 
giving  their  respective  views  upon  the  necessity 
of  a  comprehensive  report  and  their  opinions  upon 
the  details  of  such  a  report" 


In  its  questionnaire,  addressed  to  railroads  and 
others,  the  Commission  in  question  24  inquired: 

"  24.  Governmental   Assistance   in   Financing   Fort 
Expansion. 

"  If  a  single  Port  authority  is  desirable,  would 
you  consider  it  feasible  and  advisable  that  a  pub- 
lic trust  take  the  place  of  the  many  present  private 
ownerships  of  the  waterfront,  somewhat  following 
the  experience  of  London  and  Liverpool,  thus 
relieving  the  railroads  from  securing  the  large 
amount  of  new  capital  necessary  for  expansion 
and  the  future  development  of  the  Port,  which 
should  be  financed  more  cheaply  by  governmental 
ownership  ? " 

No  report  has  been  made  by  the  Commission  dis- 
closing the  answers  to  these  queries,  but  their  purport 
is  reflected  in  the  principal  preambles  to  the  so-called 
Treaty,  which  read  as  follows: 

"Whereas,  The  future  development  of  such 
terminal,  transportation  and  other  facilities  of 
commerce  will  require  the  expenditure  of  large 
sums  of  mioney,  and  the  cordial  co-operation  of  the 
States  of  New  York  and  New  Jersey  in  the  en- 
couragement of  the  investment  of  capital,  and  in 
the  formulation  and  execution  of  the  necessary 
physical  plans;  and 

"Whereas,  Such  result  can  best  be  accom- 
plished through  the  co-operation  of  the  two  States 
by  and  through  a  joint  or  common  agency;" 

Therefore,  the  Treaty  is  proposed. 

In  reference  to  this  characteristic  feature  of  the 
Treaty,  The  Chamber  of  Commerce  states: 

"it  supplies  the  instrumentality  for  raising  money 
for   substantial    port    improvements   without    in- 
fringing upon  the  city's  constitutional  debt  limit/' 
(Letter  of  Alfred   E.   Marling,   President,   to 
Charles  L".  Craig,  Comptroller  of  the  City  of 
New  York,  March  15,  1919.) 

Co-operation  with   New   Jersey  limited  to  such 

purposes 

While  the  blessings  of  co-operation  between  New 
York  ard  New  Jersey  are  pledged  in  Article  I 
of  the  so-called  Treaty,  the  practical  operation  of  the 
principle  of  co-operation  is  flouted  by  the  express  pro- 
vision that  it 

"shall  not  include  matters  relating  to  harbor  or 
river  pollution."     (Art.  XXII.) 

There  is  thus  reserved  to  New  Jersey  the  right  to 
continue  to  pollute  the  waters  of  the  harbors  and  rivers 
around  New  York  with  undiluted  and  unlimited 
sewage,  and  for  its  acid  factories  and  oil  refineries 
to  pour  forth  without  restraint  the  fumes  and  gases 
that  are  so  highly  objectionable  and  injurious  to  the 
citizens  of  New  York. 

In  face  of  the  admitted  necessity  for  Reconstruction 
of  State  Government  by  the  reduction  and  abolition 
of  boards  and  commissions,  a  new  and  wholly  inde- 
pendent commission  or  corporation  with  unlimited 
powers  is  proposed. 

At  a  time  when  there  is  a  general  revulsion  in  the 
State  of  New  York  against  the  multiplicity  of  boards, 
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bodies  and  commissions  exercising  the  functions  of 
government  and  active  efforts  are  being  made  by  recon- 
struction for  their  reduction  and  abolition,  the  so- 
called  Treaty  proposes  the  creation  of  still  another 
Commission,  perpetual  in  duration  and  freed  from  all 
responsibility  and  accountability  to  those  over  whose 
property,  money,  rights,  and  conduct  they  are  given 
jurisdiction ;  except  for  the  mere  formality  of  making 
an  annual  report  to  the  Legislature,  which  cannot  be 
questioned  when  made.     (Art.  VII.) 

The  creation  or  incorporation  of  irresponsible  com- 
missions is  contrary  to  the  very  fundamentals  of  our 
government.  The  highest  responsibility  and  the 
greatest  powers  under  democracy  are  to  be  exercised 
only  by  those  who  are  elected  by  and  directly  re- 
sponsible to  the  people;  and  the  worst  evils  that  have 
grown  up  in  this  country  are  those  incident  to  the  per- 
formance of  governmental  functions  by  boards  and 
commissions  not  responsible  to  the  electorate  and  who 
hold  under  appointments  for  indefinite  or  overlapping 
terms  and  therefore  cannot  be  reached  or  held  account- 
able bv  the  Governor  or  other  executive  or  elective 
officers  to  whom  their  appointments  were  originally 
due.  Such  commissions  or  corporations  once  created 
go  on  forever. 

The  City  of  New  York  has  had  ample  experience 
with  such  bodies  as  the  Bronx  Parkway  Commission, 
Public  Service  Commission,  Board  of  Water  Supply, 
Grade  Crossing  commissions,  and  other  like  bodies, 
who,  under  powers  granted  by  the  acts  creating  them, 
have  imposed  upon  the  City  of  New  York  expendi- 
tures and  obligations  vastly  in  excess  of  those  contem- 
plated upon  their  creation.  The  prompt  and  diligent 
prosecution  of  public  works  has  been  interfered  with 
and  the  public  burdened  and  inconvenienced  without 
any  redress  whatever. 

The  commission  or  corporation  proposed  to  be 
created  by  the  so-called  Treaty  overshadows  all  others 
combined  in  the  grant  of  powers  made  to  it  and  in  the 
absence  of  any  restraint  or  control  upon  the  exercise 
of  such  powers.  As  indicated  by  the  preambles,  ques- 
tions and  declaration  of  the  Chamber  of  Commerce 
above  quoted,  and  as  revealed  in  every  line  of  the  so- 
called  Treaty,  its  practical  and  exclusive  purpose  is 
to  create  a  body  having  unlimited  power  to  borrow 
money  upon  the  faith  of  public  property  and  credit. 
It  affords  a  means  to  esca]>e  the  Constitutional  debt 
limit  of  the  City  of  New  York.  But  the  very  method 
bv  which  this  is  to  be  done  reveals  the  intention  to 
pledge  public  property  as  security  for  the  indebtedness 
which  may  be  created  without  limit  or  restraint. 

It  is  quite  manifest  that  the  creation  of  a  Port 
authority  or  any  other  "body  corporate  and  politic" 
is  not  necessarv  in  order  to  borrow  monev  in  unlimited 
quantities.  Any  corporation,  whether  organized  for 
railroad,  industrial,  manufacturing  or  other  purposes, 
may  borrow  money  to  an  unlimited  extent.  It  is  only 
because  the  irresponsible  Port  authority  contemplates 
borrowing  upon  the  faith  of  public  property  that  it 
has  any  justification  whatever  for  its  creation  and 
existence. 

Article  VI  of  the  Treaty  grants  "full  power  and 
authority"     *     *     *     "to  borrow  money  and  secure 


the  same  by  bonds  or  mortgages  upon  any  property 
held  or  to  be  held  by  it." 

The  assertion  that  the  creation  of  the  Port  authority 
is  a  harmless  preliminary  is  wholly  fallacious. 

The  alleged  necessity  for  the  immediate  authoriza- 
tion of  the  so-called  Treaty  in  advance  of  the  report 
and  recommendation  required  by  the  Act  of  1917  creat- 
ing the  Commission,  is  that  if  such  report  and  recom- 
mendation were  made  in  advance  of  the  execution  of 
the  Treaty  that  the  facts  required  to  be  disclosed  would 
bo  so  startling  to  the  New  Jersey  interests  that  they 
would  refuse  to  enter  into  any  agreement  whatever. 

As  already  pointed  out,  it  is  in  direct  violation  of 
the  Act  creating  the  Commission,  which  contemplates 
a  Treaty  to  carry  into  effect  a  plan  agreed  upon  and 
fortified  by  every  material  fact  that  can  be  ascertained. 

The  so-called  Treaty,  however,  provides  that  the 
powers  granted  shall  not  be  exercised  until  the  Legis- 
latures of  both  States  shall  have  approved  of  a  com- 
prehensive plan  for  the  development  of  the  Port  (Art. 
VI),  and  that 

"no  citv  within  the  Port  district  shall  be  bound 

« 

by  the  comprehensive  plan  unless  and  until  it  has 
approved  of  the  same"  (Art.  X). 

It  is  argued  from  these  and  other  provisions  that  the 
making  of  the  Treaty  would  be  entirely  harmless  be- 
cause the  Port  authority  could  not  effectually  function 
unless  and  until  its  proposed  comprehensive  plans  were 
approved.  But  this  is  fallacious  in  the  highest  degree. 
It  is  easily  within  the  power  of  the  Port  authority  to 
prepare  "a  comprehensive  plan"  that  shall  be  so 
attractive  and  so  promising  in  its  provisions  that  no 
member  of  the  Legislature  or  other  public  officer  would 
hesitate  for  an  instant  to  approve  such  a  plan.  The 
approval  of  such  a  plan  is  a  very  different  thing  from 
having  a  treaty  or  compact  with  the  State  of  New 
Jersey  providing  the  manner  and  time  in  which  it 
shall  be  carried  into  effect.  In  other  words,  a  highly 
attractive  comprehensive  plan  upon  which  the  consent 
of  the  Legislature  or  the  local  authorities  of  any  cily 
might  be  procured  would  mean  nothing  whatever  in 
the  way  of  obligation  as  to  when  the  parts  vitally 
affecting  the  City  of  New  York  would  be  carried  into 
effect.  This  is  a  matter  that  would  rest  wholly  within 
the  discretion  and  control  of  the  so-called  Port  author- 
ity and  it  might  postpone  the  New  York  improvements 
for  an  indefinite  period. 

The  effect,  however,  of  procuring  the  approval  of 
the  Legislature  and  the  City  of  New  York  to  such  a 
plan,  would  lay  the  foundation  for  borrowing  unlimited 
sums  upon  the  •security  of  property  of  the  City  of  Now 
York.  The  very  approval  of  such  a  plan  by  the  City 
of  New  York  would  be  tantamount  to  a  dedication  of 
its  public  property  within  the  scope  of  the  plan  to  the 
purposes  and  uses  thereof. 

It  has  been  quite  freely  admitted  in  argument  before 
the  Board  of  Estimate  and  Apportionment  that  the 
Port  authority  may  sell  its  bonds  or  other  evidences 
of  indebtedness  secured  by  mortgage  upon  property 
within  the  City  of  New  York  and  apply  the  whole 
of  the  proceeds  of  such  bond  sales  to  the  development 
of  property  in  the  Hackensack  meadows  or  other  parts 
of  the  Slate  cf  New  Jersey. 


Compact  Between  New  York  and  New  Jkbsey —  Development  of  Port 


493 


It  is  contrary  to  the  statutes  of  the  State  of  New 
York,  the  Greater  New  York  Charter,  and  the  Dongan 
and  Montgomery  Charters,  and  other  ancient  grants 
of  the  City  of  New  York,  for  it  to  alienate  any  part 
of  its  waterfront  and  lands  and  lands  under  water. 
Notwithstanding  this,  the  so-called  Treaty  contem- 
plates that  the  City  of  New  York  may  consent  that  any 
such  property  shall  be  taken  by  the  Port  authority 
and  subjected  by  it  to  the  lien  of  mortgages  to  secure 
the  bonds  and  other  evidences  of  indebtedness  that  it 
may  sell  (Art.  VI).  The  city's  consent  may  very  well 
be  implied  from  its  approval  of  any  "  comprehensive 
plan"  that  may  hereafter  be  prepared  by  the  Port 
authority.  There  is  no  provision  in  the  Treaty  by 
which  the  City  of  New  York  could  revoke  or  rescind 
any  approval  or  consent  that  it  might  ever  give. 

The  contemplated  use  of  valuable  and  improved 
waterfront  and  terminal  property  of  and  within  the 
City  of  New  York,  the  ingenious  avoidance  of  the 
constitutional  debt  limit  of  the  City  of  New  York,  and 
the  application  of  the  proceeds  of  mortgages  upon  such 
property  within  the  City  of  New  York  to  develop  rail- 
road and  other  facilities  and  unimproved  land  in  the 
State  of  New  Jersey,  according  to  the  uncontrolled  dis- 
cretion of  a  commission  hereafter  to  be  appointed  and 
a  plan  hereafter  to  be  adopted,  are  the  characteristic 
features  and  aiford  an  ample  explanation  of  the  pur- 
poses of  the  so-called  treaty. 

It  has  been  admitted  upon  the  argument  that  over- 
ambitious  enterprises  in  the  State  of  New  Jersey,  to 
be  financed  by  the  money  borrowed  upon  the  security 
of  New  York  property,  may  result  in  the  foreclosure 
of  such  mortgages  and  the  total  loss  of  such  property 
to  the  City  of  New  York  unless  it  is  prepared  upon  the 
foreclosure  sale  to  bid  the  face  amount  of  principal 
and  accrued  interest  upon  the  bonds  secured  by  such 
mortgages. 

The  treaty  evidently  contemplates  that  the  port 
authority  shall  also  use  the  credit  of  the  State  of  New 
York  or  the  State  of  New  Jersey,  or  both,  but  this 
cannot  be  done  until  a  later  stage  when  the  communi- 
ties are  so  far  involved  in  the  undertakings  of  the  Port 
authority  that  the  Legislature  may  be  impelled  to  con- 
sent to  the  pledging  of  the  State's  credit. 

It  is  to  be  observed,  moreover,  that  the  Port  author- 
ity is  not  required  to  account  to  the  City  or  State  of 
New  York,  or  to  anyone,  for  the  avails  of  the  bonds  or 
other  securities  that  it  may  issue  or  mortgages  that  it 
may  make.  Such  sums  may  be  expended  in  any  man- 
ner that  the  Port  authority  deems  fit.  There  is  not 
even  any  provision  of  law  by  which  their  contracts 
are  required  to  be  let  at  public  bidding.  There  is  no 
provision  whatever  that  the  surplus  profits  or  other 
accumulations  that  may  be  amassed  from  time  to  time 
shall  ever  be  distributed  or  divided  or  in  any  way 
apportioned  to  the  State  and  the  City  of  New  York. 
In  other  words,  perpetual  accumulations  and  other 
profits  or  the  avails  of  borrowing  may  go  on  without 
limit  or  restraint  and  subject  only  to  such  use  as  the 
unbridled  discretion  of  the  Port  authority  may  dictate. 


City  of  New  York  left  without  effective  represen- 
tation in  the  Port  Authority 

In  conferences  at  which  were  present  the  Governor, 
members  of  the  Board  of  Estimate  and  Apportionment, 
and  of  the  New  York,  New  Jersey  Port  and  Harbor 
Development  Commission,  it  was  conceded  that  any  so- 
called  Port  authority  should  include  in  its  representa- 
tion the  elective  officers  of  the  City  of  New  York.  It 
was  pointed  out  by  counsel  for  the  Commission  that 
as  the  Port  district  included  territory  outside  of  the 
city,  it  would  not  be  possible  to  name  the  Mayor,  Comp- 
troller and  President  of  the  Board  of  Aldermen  as 
members  of  the  Commission  as  one  of  such  members 
would  have  to  be  from  outside  the  City  of  New  York. 
Such  a  provision  would  have  evidenced  an  intention  to 
fix  responsibility  at  all  times  upon  the  duly  constituted 
authorities  of  the  City  of  New  York  for  any  action 
that  might  be  taken  with  respect  to  property  or  facili- 
ties within  the  City  of  New  York.  The  intention  to 
eliminate  any  such  responsibility  is  clearly  indicated 
by  the  method  for  the  appointment  of  Commissioners 
in  the  pending  bill  (S-Int  1875,  Pr.  1603),  By  that 
bill  the  Board  of  Estimate  and  Apportionment  may 
recommend  to  the  Governor  five  names  from  which  he 
may  select  two.  Such  Commissioners,  when  appointed, 
axe  freed  from  any  responsibility  or  accountability  to 
the  people  of  the  City  of  New  York.  Moreover,  it  is 
to  be  observed  that  these  provisions  relate  merely  to 
the  Commissioners  that  are  to  hold  office  until  July  1, 
1922  (Sec.  6).  The  Commissioners  to  be  appointed 
after  that  date  will  be  appointed  under  such  legisla- 
tion as  may  hereafter  be  enacted.  No  salary  is  pro- 
vided for  these  Commissioners,  who  are  expected  to 
render  their  services  gratuitously,  like  members  of  the 
present  Board  of  Education  in  the  City  of  New  York. 

The  power  of  nomination  is  a  wholly  distinct  and 
different  thing  from  representation  itself  and  is  of 
little  value.  If  it  had  been  intended  to  protect  the 
City  of  New  York  by  having  its  elective  officers  at  all 
times  members  of  such  Commission,  it  would  have  been 
a  simple  matter  so  to  express  such  intention  and  to  pro- 
vide that  section  1549  of  the  Greater  New  York 
Charter,  which  prohibits  the  acceptance  of  the  appoint- 
ment to  any  other  office  by  such  officers,  would  be  inap- 
plicable, as  has  been  done  in  other  legislation. 

Private  enterprises  of  financially  responsible  cor- 
porations not  dependent  upon  so-called  treaty 

While  the  Commission  proposing  the  so-called 
Treaty  professes  to  be  greatly  concerned  about  the 
development  of  the  Port  of  New  York,  and  the  New 
York  members  are  said  to  be  particularly  apprehensive 
that  New  Jersey  shall  be  restrained  so  as  not  to  gain 
unfair  advantage  over  New  York,  it  is  to  be  observed 
that  large  undertakings  are  going  forward  in  New 
Jersey  which  the  Commission  does  not  pretend  are  in 
the  slightest  degree  interfered  with  or  restrained  by 
any  plan  that  it  may  have  in  contemplation.  Such 
undertakings  include  nine  new  large  modern  piers  by 
the  Ounard  Steamship  Company,  at  Weehawken,  New 
Jersey ;  a  large  dry  dock  enterprise  on  the  New  Jersey 
shore  north  of  Weehawken  and  about  opposite  West 
77th  Street;  and  the  filling  in  of  the  meadows  by  the 
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City  of  Newark  by  which  llaynes  Avenue  is  to  be  car- 
ried across  from  Newark  Bay  into  the  city.  This  will 
require  approximately  400,000  cubic  yards  of  fill  and 
will  prepare  the  way  for  the  filling  in  of  200*  or  300 
acres  of  adjacent  land. 

The  assertion  often  repeated  in  support  of  the  so- 
called  Treaty  that  it  can  do  no  harm  because  the  new 
Commission  cannot  function  until  the  approval  of  the 
so-called  " comprehensive  plan"  hereafter  to  be  pro- 
duced is  fallacious  in  a  high  degree.  The  passage  of 
this  legislation  and  the  execution  of  this  so-called 
Treaty  establishes  it  to  be  the  policy  of  the  State  of 
New  York  that  it  should  proceed  in  the  matter, 
although  blindly,  and  commits  the  State  definitely  to 
the  scheme.  The  next  legislature  will  be  confronted 
by  the  acts  of  its  predecessors  and  it  will  be  assuming 
too  much  to  suppose  that  it  would  have  the  temerity  to 
arrest  an  undertaking  that  has  already  received  such 
legislative  sanction.  This  is  the  time-worn  device  of 
committing  the  public  authorities  in  advance  of  ascer- 
tained facts  and  definite  conclusions  so  that  those  who 
succeed  them  in  office  will  have  no  recourse  but  to 
proceed. 


The  Joint  Commission  should  be  required  to  submit 
the  report  and  proposed  agreement  contemplated  by 
the  Act  of  1917,  indicating  the  manner  and  the  method 
by  which  the  Port  of  New  York  should  be  developed, 
thus  establishing  the  policy  of  such  port  development, 
such  agreement  to  contain  the  necessary  assurances 
that  the  improvements  therein  provided  shall  be  duly 
and  properly  provided  in  those  parts  of  the  Port  affect- 
ing the  City  of  New  York;  such  agreement  to  be  car- 
ried into  effect  by  legislative  enactment  or  treaty  or 
otherwise  by  the  States  of  New  York  and  New  Jersey 
and  the  United  States.  In  default  of  the  timely 
presentation  of  such  report  the  Joint  Commission  should 
be  abolished. 

CITY  OF  NEW  YORK, 
Board  of  Estimate  and  Apportionment. 

Resolved,  By  the  Board  of  Estimate  and  Apportion- 
ment of  the  City  of  New  York,  that  the  foregoing 
memorandum,  in  opposition  to  the  measures  referred 
to  therein,  be  printed  and  transmitted  to  the  members 
of  the  State  Legislature.  (Adopted  April  16,  1920, 
Cal.  No.  204-B.) 
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Legislation  Establishing  the  Commission 


Commis- 
sion cre- 
ated : 
duties. 


Laws  of  1917  of  the  State  of  New  York 

CHAPTER  426 

AN  ACT  to  establish  a  commission  to  act 
jointly  with  a  similar  Commission  of  the 
State  of  New  Jersey  in  the  investigation 
of  Port  conditions  at  the  Port  of  New 
York  and  to  submit  a  comprehensive  re- 
port recommending  the  proper  policy  that 
shall  be  pursued  for  the  best  interests  of 
the  entire  Port  of  New  York,  and  the 
legislation,  iState  and  Federal,  that  will 
be  necessary  to  make  such  recommenda- 
tions effective,  and  making  an  appropria- 
tion for  tlie  expenses  of  said  Commission. 

Became  a  law  May  8,  1917,  with  the  approval  of  the 
Governor.    Passed,  three-fifths  being  present. 

The  People  of  the  State  of  New  York,  rep- 
resented in  Senate  and  Assembly,  do  enact  as 
follows: 

Section  1.  The  Governor  shall  appoint  three 
Commissioners  who  shall  have  power  on  the 
part  of  the  State  of  New  York  to  meet  Com- 
missioners appointed,  or  who  may  be  ap- 
pointed, under  or  by  virtue  of  a  law  of  the 
Legislature  of  the  State  of  New  Jersey [t  to 
negotiate  or  agree  upon  a  joint  report,  recom- 
mending a  policy  to  be  pursued  by  the  State 
of  New  York,  the  state  of  New  Jersey  and 
the  United  States  by  legislative  enactment  or 
treaty  or  otherwise,  to  the  end  that  said  Port 
shall   be   effioiently   and   constructively   organ- 


ized and  furnished  with  modern  methods  of 
piers,  rail  and  water  and  freight  facilities  and 
adequately  protected  in  the  event  of  war]. 
Before  making  such  report,  such  Commission 
shall  make  a  thorough  investigation  of  Port 
conditions  in  this  country  and  shall  take  and 
employ  such  engineering,  legal  or  other  pro- 
fessional skill  and  assistance  as  it  may  need 
for  the  effective  working  out  of  a  comprehen- 
sive and  adequate  interstate  and  Federal  Port 
policy,  to  meet  commercial  needs  in  times  of 
peace  and  the  protection  of  the  harbor  and  ad- 
jacent localities  in  times  of  war. 

§    2.     The    Commissioners    appointed   pur-  Expenses ; 
suant  to  the  provisions  of  this  act  shall  be  paid  pen^tion! 
the   necessary   expenses    incurred   in   the  per- 
formance of  their  duties,  but  shall  serve  with- 
out  compensation.      They  shall   select  one  oi  chairman 
their  number  as  Chairman  and  may  employ  a  pioyeM." 
Secretary   and   such   other   assistants   as    are 
needed   in   the   performance   of  their   duties. 
The  sum  of  twenty-five  thousand  dollars  ($25,-  «Sropr,a" 
000),  or  so  much  thereof  as  may  be  necessary, 
shall    be    hereby    appropriated    out    of    any 
moneys   in   the   State   treasury   not   otherwise 
appropriated,   for  the   expenses   of   the   Com- 
mission.      The    moneys    hereby    appropriated 
shall  be  paid  out  by  the  State  treasurer  on  the 
warrant    of    the    comptroller    upon    vouchers 
audited  by   the   Chairman   of   the  said   Com- 
mission. 

§  3.  This  act  shall  take  effect  immediately. 
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Laws  of  1917  of  the  State  of  New  Jersey 

CHAPTER  130 

AN  ACT.  to  establish  a  Commission  to  act 
jointly  with  a  similar  Commission  of  the 
State  of  New  York  in  the  investigation 
of  Port  conditions  at  the  Port  of  New 
York,  and  to  submit  a  comprehensive  re- 
port recommending  the  proper  policy  that 
shall  be  pursued  for  the  best  interests  of 
the  entire  Port  of  New  York;  and  the 
legislation,  State  and  Federal,  that  will 
be  necessary  to  make  such  recommenda- 
tions effective;  and  making  an  appropria- 
tion for  the  expenses  of  said  Commission. 

Be  it  enacted  by  the  Senate  and  General 
Assembly  of  the  State  of  Nev>  Jersey: 

commit-        i#  The  Governor  shall  appoint  thrt^e  Com- 

sion  to  in-  .  _  .     ,,    .  *-  *  ..  ■     , 

vestigate  missioners  who  shall  have  power  on  the  part 
condi-      of  the  State  of  New  Jersey  to  meet  commis- 
tion8*       sioners  appointed,  or  who  may  be  appointed, 
under  or  by  virtue  of  a  law  of  the  Legisla- 
ture of  the  State  of  New  York,  to  negotiate 
or  agree  upon  a  joint  report  recommending  a 
policy  to  be  pursued  by  the  State  of  New 
Jersey,  the  State  of  New  York  and  the  United 
States   by   legislative   enactment   or  treaty  or 
otherwise,  to  the  end  that  said  Port  shall  be 
efficiently   aiid  constructively   organized   and 
furnished  with  modern  methods  of  piers,  rail 
and    water    and    freight    facilities,    and    ade- 
quately protected  in  the  event  of  war.      Be- 
Duties,     fore  making  such*  report  such  Commission  shall 


make  a  thorough  study  of  Port  conditions  in 
this  country,  and  shall  take  and  employ  such 
engineering,  legal  or  other  professional  skill 
and  assistance  as  it  may  need  for  the  effective 
working  out  of  a  comprehensive  and  adequate 
interstate  and  Federal  Port  policy,  to  meet 
commercial  needs  in  times  of  peace  and  the 
protection  of  the  harbor  and  adjacent  locali- 
ties in  times  of  war. 

2.  The   commissioners    appointed   pursuant  „ 
to  the  provisions  of  this  act  shall  be  paid  the  met. 
necessary  expenses   incurred   in  the  perform- 
ance of  their  duties,  but  shall  serve  without 
compensation.     They  shall  select  one  of  their 
number  as  Chairman,  and  may  employ  a  Sec-  ™fer* 
retary  and  such  other  assistants  as  are  needed  sistanta. 
in  the  performance  of  their  duties.     The  sum 

of  seven  thousand  five  hundred  dollars  ($7,-  Appro- 
500),  or  so  much  thereof  as  may  be  necessary, 
is  hereby  appropriated  out  of  any  moneys  in 
the  State  treasury  not  otherwise  appropriated, 
when  included  in  any  supplemental  appropria- 
tion bill;  and  the  sum  of  ten  thousand  dollars 
($10,000),  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated  out  of  any 
moneys  in  the  State  treasury  not  otherwise  ap- 
propriated, when  included  in  any  annual  ap- 
propriation bill,  for  the  expenses  of  the  Com- 
mission. The  moneys  hereby  appropriated 
shall  be  paid  out  by  the  State  Treasurer  upon 
warrant  of  the  Comptroller,  upon  vouchers 
signed  by  the  Chairman  of  the  said  Commis- 
sion. 

3.  This  act  shall  take  effect  immediately. 
Approved  March  26,  1917. 
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